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FOREWORD

This monograph is the first to include an Executive Summary,
igned to assist our readers in their use of our monographs.

Since the 1950s, the United States has negotiated more than fif-
teen arms control agreements, several of which limited nuclear ex-
plosive testing by the signatories. Negotiations on another treaty on
nuclear testing have been ongoing in Geneva since October 1977,
between the United States, the Soviet Union, and the United King-
dom. This treaty would go beyond previous agreements limiting nu-
clear testing and impose a total ban on all nuclear explosive testing.
Proponents of this Comprehensive Test Ban Treaty suggest that it
will inhibit the further spread of nuclear weapons technology, lessen
the superpower arms race, and be a stabilizing force in world affairs.

lr"his monograpl,',Lieutenant Colonel'Fr"tz"ltjcntends that US
support of this agreement is inconsistent with the US doctrine of stra-
tegic nuclear deterrence. Without testing to modernize US nuclear
weapons, the United States cannot have an effective nuclear deter-
rent force ich Colonel Fritzel argues is a stabilizer in the interna-
tional are Noting that past agreements intended to curb nuclear
proliferation the increase in nuclear arsenals have largely failed,
the author que *ons the utility of this treaty in advancing either US
national security bjectives or global peace. He suggests that the
contradictions in o r nuclear testing policy and our doctrine of nucle-
ar deterrence be resolved, and that the United States adopt a holistic
approach to arms control and defense needs to insure that decisions
in each sphere are considered for their implications on the others.

The issues raised by the Comprehensive Test Ban Treaty will
remain important arms control concerns. We present the research
and views developed by Colonel Fritzel as one contribution to the on-
going dialogue which accompanies major national policy choices on
important security issues.

JOHN $. P U TAY
Usutonent General, USAF
Pretklnt
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GLOSSARY OF TREATIES

Comprehensive Test Ban Treaty (CTBT) * A treaty which would
prohibit any nuclear test explosion, in any environment. The word
"comprehensive" is defined as "including much, comprising many
things, having a wide scope, inclusive." The phrase "comprehensive
test ban" has come to mean, in the vernacular, "total, complete, or
zero-yield," a test ban which would be all-inclusive. Negotiations for
a CTBT carried out between 1977 and 1980 completed almost all the
language for a treaty among the United States, the Union of Soviet
Socialist Republics, and the United Kingdom.

Threshold Test Ban Treaty (TTBT) **" A treaty signed in Moscow
on 3 July 1974, in which parties undertake to prohibit any under-
ground nuclear weapon test having a yield exceeding 150 kilotons, to
limit the number of their tests to a minimum, and to continue nego-
tiating a CTBT. The United States has not ratified the TTBT.

Peaceful Nuclear Explosions Treaty (PNET) A treaty signed
in Washington on 28 May 1976, in which parties undertake not to
carry out any individual nuclear explosions with yield exceeding 150
kilotons, or any group explosions with an aggregate yield exceeding
1,500 kilotons, and to comply fully with the Limited Test Ban Treaty.
The United States has not ratified the PNET, which is a companion
to the TTBT.

Non-Proliferation Treaty (NPT) **: A treaty signed in Washing-
ton, London, and Moscow on 1 July 1968, and ratified by the United
States on 5 March 1970. The NPT is designed to prevent the spread
of nuclear weapons ("horizontal" proliferation), to provide assurance
that the peaceful nuclear activities of states which have not already
developed nuclear weapons will not be diverted to making such
weapons, to promote the peaceful uses-of nuclear energy, and to ex-
press the determination of parties that the treaty should lead to nu-
clear disarmament.

Umited Test Ban Treaty (LTBT)": A treaty signed in Moscow on
5 August 1963, and ratified by the United States on 10 October 1963.
Parties undertake to prohibit any nuclear weapon test explosion, or
any other nuclear explosion, in the atmosphere, in outer space, and
under water; or In any other environment (that is, underground) if

Vii



such explosion causes radioactive debris to be present outside the
territory of the state that controls the explosion.

*See Department of State Bulletn, "Report on CTB Negotiations," vol.
80, no. 2044.

"For further details, see Arm Control and Disarmament Agreements,
Texts and Histories of Negoations, ACDA Publication 105, August 1960.
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I. EXECUTIVE SUMMARY

The issue of a cessation of nuclear testing has been with us since
the dawn of the nuclear age; and it will not go away soon, even if a
decision were made to let the "Carter round" of comprehensive
test-ban negotiations end with the Carter administration.

The political appeal of the idea of a total test ban has been 4
fostered through years of disarmament dogma propounded in the
United States and the United Nations. The dogma, briefly stated, is
that in a test-ban "regime" both US and Soviet weapons and stock-
piles will degrade equally (or "symmetrically"). But, because the
United States is "superior" to the Soviet Union in nuclear weapons
technology-an unprovable technical judgment that average citizens
are flattered to believe-the test ban will allegedly leave us with an
advantage. Energy Department officials, responsible by law for the
nuclear weapons stockpile, have clearly and repeatedly testified be-
fore Congress that testing is indispensible for long-term maintenance
of our nuclear weapons stockpile, regardless of whether the Soviets
observe a ban or not. But, in the absence of public awareness of the
extremely adverse military consequences of a total nuclear test ban,
citizens and politicians cannot be expected to question the basic
dogma.

Disarmament dogma thrives on the notion of a runaway nuclear
arms race, including massive and needless test programs. But Con-
gress reported in December 1979 that the Energy Department budg-
et for funding the nuclear testing program was inadequate to support
existing and planned weapons systems.

America's nuclear testing program is an important national secu-
rity resource. First of all, the technology of nuclear explosives is a
US Government monopoly. Unlike other critical basic industries un-
dergirding our military posture (shipbuilding or electronics, for in-
stance) there Is no "second source" to design, develop, test, engi-
neer for production, build, maintain, modify, and retire nuclear
weapons. Recourse to underground tests at the Nevada Test Site is
an indispensable asset to the weapons experts in the nuclear labora-
tories, who must routinely work with all the other major entities In the
nuclear weapons production complex to have a practicable program.
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Of the 40,000 people within the nuclear weapons complex of the
Department of Energy, about 10,000 are highly skilled scientists, en-
gineers, and technicians of the national laboratories who are part of
a technological monopoly. If nuclear explosive technology is not
maintained by the government, it will be lost to our country.

In addition to production of new weapons, maintenance of the
stockpile, including modernization of older weapons such as the
W68/Poseidon warhead and the B28 strategic bomb, has reached
the level of a major responsibility for the weapons complex, and that
need will not soon decline.

We have already greatly reduced our nuclear test activity in
terms of numbers, yields, and diversity of test objectives. There
should be no public perception of a "runaway" test program, with sci-
entists quickly putting into bore holes their latest schemes. Our test
program is carefully calibrated to take into account weapons devel-
opment needs, the strictures of the LimitAd Test Ban Treaty (LTBT)
and the Threshold Test Ban Treaty (TTB ;), the possibility of a Com-
prehensive Test Ban (CTB) Treaty, UK requirements, Non-Prolifera-
tion Treaty (NPT) requirements, and all other pertinent arms control
commitments. Each test is personally approved by the President.

In reviewing the background on the nuclear test ban question,
one finds a pattern of growing constraints on our nuclear testing. Re-
peated national pledges to an eventual total test ban have provided a
subliminal rationale for agreeing to numerous interim restrictions.
Thus, nuclear budget cuts met little resistance during the 1970s. Can
we continue to reduce our testing efforts with unilateral and negoti-
ated restraints? Is there an irreducible minimum level of US nuclear
test activity?

Linkage between the test ban and our nuclear force programs
does exist. It is that all bans or limitations on testing are designed to
undercut nuclear weapons capability in some way and to some de-
gree. Many military professionals and other national security deci-
sionmakers take nuclear bombs and warheads for granted-as "giv-
ens" in their force planning and projections. But growing antinuclear
sentiment is linking opposition to nuclear power plants with opposi-
tion to nuclear weapons. Because many are adamantly opposed to
any US employment of nuclear weapons, all the force programs in-
volving nuclear systems, and the overall strategy, are constantly be-
ing "reviewed."
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Despite many objections, nuclear deterrence remains the basic
military doctrine for defense of the United States. This is the doctrine
responsible policy officials must address. Massive investments to
procure and operate strategic, theater, and tactical nuclear deterrent
forces-over $30 billion for MX alone-are becoming less credible
because of the countervailing doctine of nuclear disarmament, which
hinges on a cessation of nuclear testing. If the United States really
plans to maintain its nuclear deterrent force through the 1980s and
beyond, logic would dictate that we also take all steps necessary to
keep it secure and reliable. Therefore, an indefinite postponement of
the comprehensive test ban should be the policy.

Beyond the undebated policy issue of our relative commitment
to nuclear deterrence or nuclear disarmament, four other fundamen-
tal test-ban issues demand careful study.

Monitoring nuclear test activity. Deprivation of all US testing will
progressively rob our country of the expertise needed to assess the
progress other nations have achieved by testing at yields below the
monitoring threshhold. Seismic monitoring-including the national
seismic stations (NSS)-along with "other technical means," will
never be sufficiently capable to assure this country of others' compli-
ance with a zero-yield test ban.

Nuclear explosive technology. The means to design and certify
new nuclear weapons, and "fixes" to existing ones, cannot be kept
alive without some testing-it is that simple. The development of
capabilities for setting off nuclear-fusion explosions using the inertial
confinement technique challenges the whole concept of prohibiting
states from realizing the military benefits of nuclear explosions by
imposing a ban policed primarily by seismic monitoring techniques. A
comprehensive test ban would foreclose very important new technol-
ogical developments, especially the needed application of insensitive
high explosive (IHE) technology to our stockpiled weapons.

Nuclear stockpile confidence. The question of nuclear stockpile
confidence, even in a CTB regime of "fixed duration," is perhaps the
most pressing Issue from the military point of view. No new designs
can be certified without testing, and the same logic applies to fixes of
problems in stockpile weapons. Without testing, the stockpile will de-
grade and become unreliable. This fact remains, despite the effort
to finesse the issue through a policy decision to seek a 3-year
"fixed duration" ban. The absence of an ongoing test program will in-
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evitably undercut our design and maintenance capability to some de-
gree. A 3-year test ban would immediately deprive the United States
of a data base on technologies and components being employed in
new-generation weapons going into production for the stockpile of
the 1980s and 1990s. America has no "options" if our nuclear tech-
nology infrastructure becomes undermined by a test ban. The tech-
nology and advanced developments to meet future requirements,
and the expertise to maintain our existing nuclear stockpile, must be
provided for by the actions of the US Government-there is no "sec-
ond source."

Testing and nuclear proliferation. A decade into the Non-Prolif-
eration Treaty regime, the comprehensive test ban concept is failing
the test of relevance to the most pressing issues of nuclear prolifera-
tion. A test ban could actually increase danger by masking prolifera-
tion of conservatively designed-but untested-weapons. The role
of a comprehensive test ban in advancing US nuclear non-prolifera-
tion objectives is by far the most emphasized benefit of a test-ban
treaty. Yet, analysts on both sides of the CTB issue now recognize
that CTB is only one piece of a very complicated horizontal non-
proliferation puzzle. And the short-duration test ban now emerging-
especially if it entails guaranteed resumption of full-scale testing by
the United States--can scarcely be considered credible by the
"overhanging" proliferator states.

Having examined all the fundamental Issues, It is difficult to then
accept the proposition that US participation In a comprehensive test
ban will strengthen global stability and promote our security inter-
ests, even though we have promised for years to begin nuclear dis-
armament in the particular way represented by a CTB.

More rational is the proposition that American security would be
strengthened if our country put the world on notice that we are deter-
mined to respond to the compelling demands to meet the many
grave security challenges we face, on behalf of other free peoples,
with all the resources of defense at our command. We would be bet-
ter served by frankly admitting to ourselves, our friends, and our ad-
versaries that our security needs are Inconsistent with the timeworn
concept of a comprehensive test ban, than by continuing with a pre-
tense that cannot, and should not, be sustained.

4



II. HISTORICAL CONTEXT

Testing of nuclear explosive devices has always been the bed-
rock upon which rests the technology of nuclear weapons, and hence
the credibility of US nuclear deterrence. Therefore, the policy of our

tgovernment toward nuclear testing Is of paramount military signifi-
Vcance.

Present US policy permits a limited number of tests each year
by the Los Alamos and Livermore National Laboratories.1 The Sen-
ate has held in abeyance ratification of two treaties, negotiated with
and signed by the Soviet Union, in the interest of seeking the so-
called comprehensive test ban, or "CTB."

"Comprehensive test ban" is an American phrase, seldom used
by other nations, and is potentially misleading. The title of the treaty
now being negotiated with the Soviets and British says nothing about
a "comprehensive" ban, and former Secretary of Defense Harold
Brown told Congress that what we are negotiating will not be truly
"comprehensive," in that a compliance-monitoring threshold will al-
ways exist.

The test-ban negotiations proceed from an assumption that it
would be desirable for the United States to cease nuclear testing.
This assumption reflects traditional US nuclear arms control and dis-
armament 2 doctrine from the Geneva Conference on the Discontinu-
ance of Nuclear Weapon Tests In the 1950s, through the Umited
Test Ban Treaty, the Non-Proliferation Treaty, the Threshold Test
Ban Treaty, and the Peaceful Nuclear Explosions Treaty.

In 1977, the Carter administration quickly established numerous
sets of arms control and disarmament negotiations with the Soviet
Union.

In May 1978, Melvin Price, Chairman of the House Armed Serv-
Ices Committee (HASC) appointed a subcommittee panel on the
Strategic Arms Limitation Talks (SALT) and the comprehensive test
ban. In March 1978, the government was predicting that a compre-
hensive test ban would be concluded by the end of that year. The
HASC subo.mmittee found disagreement within the US Govern-
ment over such positions as duration of the agreement (and, If of fi-
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nits duration, the question of what would be the conditions for
resumption of testing), the kinds of tests or experiments (if any) our
scientists would be allowed to carry out during the CTB, the effect of
test restraints or a total ban upon the reliability of our nuclear weap-
ons stockpile, and the US capability for monitoring test-ban compli-
ance by the Soviet Union.3

This monograph seeks to broaden the discussion of nuclear
testing to include all the fundamental issues involved, and to foster a
better understanding of the effect of various test limitations or a total
test ban on national security.

NOTES

1. The Department of Energy provided the following totals on under-
ground testing to the House Armed Services Committee (HASC) in early
1979:

1973 1974 1975 1976 1977 1978

USSR 14 8 10 10 11 20

US* 19 18 16 16 12 12

*Totals include 4 UK. SOURCE: HASC 96, p. 230.

An indication of the level of test activity in 1979 is provided by the following
story from the Baltimore Sun of 13 February 1980:

"Geneva (AP)-The Soviet Union conducted 28 under-
ground nuclear tests in 1979, the most ever in one year by any
country, the Swedish delegate to the 40-nation disarmament
talks said yesterday.

"Swedish Undersecretary of State Inga Thorson said the
tests were recorded by the National Swedish Seismic Observ-
story.

"The United States reported 15 nuclear teste during the
---.tr, all In Nevada, a figure close to its annual average over
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the past decade, she said. The Soviet average during the dec-

ade was 20 tests a year.

"France last year conducted nine underground tests on the
Pacific island of Mururoa, the most it has held in a year, Mrs.
Thorsson said.

"Britain exploded one nuclear device at the American test
site in Nevada, while China-for the first time since 1970-
conducted no nuclear tests."

While American nuclear testing was being allowed to continue only at an
average level, Soviet testing in 1979 was at an all-time highl But Carter
policymakers never questioned the Soviet Union about keeping its commit-
ment in the 1974 Threshold Test Ban Treaty that it would keep the number
of its nuclear tests to the minimum. Thus, US policymakers became the
apologists, accepting that any level of nuclear testing the Soviet Union
chooses is its minimum requirementi

2. According to PL 87-297, Arms Control and Disarmament Act, 26 Sep-
tember 1961:

"The terms 'arms control' and 'disarmament' mean the
identification, verification, inspection, limitation, control, re-
duction, or elimination, of armed forces and armaments of all
kinds under international agreement including the necessary
steps taken under such an agreement to establish an effective
system of international control, or to create and strengthen In-
ternational organizations for the maintenance of peace."

3. US, Congress, House, Armed Services Committee, HASC 95-89, Pan-
el Report, 13 October 1978.



Il. NUCLEAR DiSAM ENT AND
NUCLEAR DETERRENCE

Can a comprehensive nuclear test ban, justified as "progress in
nuclear disarmament," be reconciled with the US national security
doctrine of strategic nuclear deterrence?

The "Carter round" of test-ban negotiations should be under-
stood in the overall context of US nuclear arms control and disarma-
ment policy.1 The dichotomy between that policy and our military
strategy of nuclear deterrence Is apparent in the projection of our
nuclear forces Into the next century. But our government has, for

years, also professed a desire to move toward nuclear disarmament;
and In that evolution a total, or "comprehensive" ban on nuclear ex-
plosive tests has come to be regarded as one, If not the, essential
first stop in the nuclear dif I0Wt process. A special United Ne-

tions (UN) report on the comprehensive test ban describes It as the
"litmus test" for the seriousness of the nuclear weapon states about
nuclear diarmarent.'

Some would argue that the objective of baning nuclear tests Is
the modest one of arresting the nuclear "arms race" and "strategic"
competition between the superpowers. But this Is just a variant of the
basic dogma of nuclear disrmamet, which holds that the eventual
goal of disarmament must be approached by stabilizing and ceasing
the "arms race," followed by eventual arms reductions, and then to-
tal disarmamen. The situation may be compared to a bal rolling up
an Inali. If you want It to roll beck down, you must decrem the
forward and upward moto until it reaches stasls. Only then can the
downward motion begin.

Fear of radoactive fallout In the atmosphere was the principal
motive for the 1983 Lhmited Test Ban Treaty. But that treaty's pream-
be stridently argues for nuclear disarmament and against the "arms
race." Similar language In subsequent Inenaitlonel grWements has
Imlled US pollcymakers to pursue ts-ban negotations.
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NUCLEAR DISARMAMENT NEGOTIATIONS

The United States has repeatedly pledged to achieve nuclear
disarmament since 1963. Within the relatively unnoticed multilateral
negotiations and consultations in such forums as the Conference of
the Committee on Disarmament (CCD) in Geneva-now reconsti-
tuted as the forty-nation Committee on Disarmament-the United
States has made that pledge official policy. Each autumn extensive
negotiations are held in the UN General Assembly First Committee,
which, as a result of decisions in the Special Session on Disarma-
ment (SSOD), is now devoted exclusively to disarmament questions.
About forty, separate disarmament resolutions were voted in the 33d
UN General Assembly (1978).

Although agreements negotiated within the Committee on Dis-
armament have not been noteworthy since completion of the Non-
Proliferation Treaty (NPT), future multilateral negotiations will have
more importance because of greater activity and influence of non-
aligned states. In 1980, Third World pressures resulted in two major
US concessions. Reversing sound, long-standing policy, we acqui-
esced in the establishment of both chemical weapons disarmament
and CTB working groups in the Committee on Disarmament.

As outlined in table 1, there are several important proposals for
nuclear arms control and disarmament. The majority of the issues
listed are receiving active consideration in various bilateral and mul-
tilateral negotiations. We need to recognize that arms-control theo-
rists expect that agreements such as these will increasingly be sub-
stituted for actual military capability, just as in the case of the
Antiballistic Missile (ABM) Treaty.

The traditional espousal by the United States of nuclear disarm-
ament made t impossible to reverse course at the United Nations to
avoid the pressures brought by the Soviet and Third World Blocs for
holding a Special Session of the General Assembly devoted to dis-
armament. The "product" of that special session in 1978 was a "Fi-
nal Document" consisting of three major parts: a "Declaration on
Disarmament" containing sixteen "principles" for arms-control and
disarmament negotiations, a "Programme of Action" for the intema-
tional community to take to achieve general and complete disarma-
ment, and a section on multilateral disarmament negotiating "ma-
chinery." The Final Document clearly sets nuclear disarmament as
the priority for the future. The United States joined in consensus

10



Table 1. Multilateral Nuclear Arms Control and
Disarmament

Policy

United Nations Special Session Security Assurances for
on Disarmament Final Document Nonnuclear Weapon States*

-Principles for Negotiations -No First Use
-Program of Action -Qualified Prohibition on Use
-Primacy of Nuclear

Disarmament Reduced Blast/Enhanced
Radiation Weapons"

Issues -Comprehensive Prohibition

Nuclear Non-Proliferation Nuclear Weapons Free Zones
-Horizontal-Additional Nuclear

Weapon States** -Latin America
-Vertical-Additional -Africa

Development/Oeployment by -Mid-East
Nuclear Weapon States -South Asia

-South East Asia
Strategic Arms Limitation Talks -"Nordic"

-Reduce and Constrain Certain -Mediterranean

Nuclear Delivery Vehicles Cessation of Production of

Comprehensive Test Ban* Nuclear Weapons

-Nuclear Explosive Technology -Reduction of Inventories

-Stockpile Reliability Non-Stationing of Nuclear
-Nonproliferation Role Wepons*
-Deterrence and Disarmament -Ban From Places Not
-Verification Previously Located

Cessation of Production of
Fissionable Material for Weapons
Purposes

-Transfer to Peaceful Use

*Soviet Draft Treaty Provided

""The UN recognizes five "nuclear weapon" states: US, USSR, UK,
France, China.

Source: United Nations

11
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adoption of the Final Document by the UN General Assembly,
strongly supporting Its statements on nuclear disarmament as re-
flective of, and consistent with, US policy.

Further, the idea of strategic deterrence, which for us Is Inextri-
cably tied to nuclear capability, was specifically repudiated. The Fi-
nal Document, citing the potential nonproliferation benefits of CTB,
urges that negotiations be swiftly concluded "and the result submit-
ted for full consideration by the multilateral negotiating body with a
view to the submission of a draft treaty to the General Assembly." 3

Statements contained in the Final Document cannot be dis-
missed merely as extreme cases of arms control rhetoric. As table I
shows, nuclear arms control and disarmament is a broad and active
field.

TEST-BAN OBJECTIVES

Although government pronouncements are, of course, subject to
change, statements about the objectives of banning or limiting nucle-
ar testing reveal consistent themes.

Former President Carter, in outlining his nuclear disarmament
policy to the General Assembly, revealed how consistent:

The United States Is willing to go as far as possible, con-
sistent with our security interest, In limiting and reducing our
nuclear weapons. On a reciprocal basis we are willing now to
reduce them by 10 percent, by 20 percent, even by 50 percent.
Then we will work for further reductions to a world truly free of
nuclear weapons.

My country believes that the time has come to end all ex-
plosions of nuclear devices, no matter what their claimed
justification-peaceful or military.4

Arms Control 1977, the official report to the Congress covering
President Carter's first year in office, describes the objectives of a
CTB, calling It a major contributon to curbing nuclear arms competi-
tion by "freezing" nuclear weapons technology and constraining fur-
ther improvement in existing nuclear weapons stockpiles."'s In addi-
tion, It suggested a CTS could be "expected to improve the climate
for a reduced reliance on nuclear weapons throughout the world by
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demonstrating that the nuclear powers are committed to nuclear
arms control." Finally, it concluded that any treaty attracting numer-
ous adherents among nonnuclear weapon states would encourage
nonproliferation.

Presidential objectives for CTB, before Carter, emphasized
verifiability. President Nixon's arms control report to Congress in
1972, during a period when we were not actively negotiating on a
comprehensive test ban, pointed out the "long-standing" US support
for a CTBT which could be adequately verified:

The last four Presidents have stated that it is an object of
US policy to achieve an adequately verified ban on all nuclear
weapons tests.... The United States views establishment of
a comprehensive test ban as yet another means for restraining
the nuclear arms race and inhibiting the spread of nuclear
weapons to additional countries.'

Military views on CTS are reflected in the Fiscal Year (FY) 1981
posture statement of the Chairman of the Joint Chiefs of Staff. Ac-
cording to Joint Staff analysis, the CTBT

can serve US interests if it is adequately verifiable, allows nec-
essary nuclear testing for weapons design and stockpile rella-
bility, and does not lead to the development of strategic asym-
metries. At the current state of CTBT negotiations, these
essential requirements have not been fully satisfied.7

The caveat of adequate verifiability Is a familiar one, and not
unique to military views on the idea of a test ban. The caveat that
any treaty banning nuclear testing "not lead to the development of
strategic asymmetries" Is certainly desirable, but the problem is how
to ascertain, In advance, that strategic asymmetries would not result
from the test-ban treaty. Naturally, there would be objections if it
were obvious, or provable in advance, that strategic asymmetries
would occur. This appears to be happening with the ABM Treaty. Al-
though the treaty itself Is not "asymmetrical," some believe that it led
directly to the deactivation of our only ABM system by undercutting
political support In Congress for funding the operational system. The
same logic applied to requested expenditures to maintain stand-by
preparations to conduct nuclear tests during a test ban would be al-
most Irresistible: Why fund a program the nation has a treaty
against?
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Another problem with the JCS statement of objectives of a CTB
is that a "ban" is the antithesis of a measure that "allows necessary
nuclear testing for weapons designs and stockpile reliability." If the
real objective of US policy were to "allow necessary nuclear testing
for weapons design," we would not be negotiating a CTB.

But the JCS statement is not the only place we encounter con-
tradiction. The "Report of the Panel on the Strategic Arms Limita-
tions Talks and the Comprehensive Test Ban Treaty of the Intelli-
gence and Military Applications of Nuclear Energy Subcommittee of
the House Armed Services Committee" recommends that "any such
[CTBI treaty provide for weapons tests of sufficient yield to assure
the reliability of US strategic and tactical nuclear weapons."O

To understand this contradicition, one must recognize that the
debate is in reality about a test-ban treaty with a threshold different
from the one we have already negotiatedl The existence of such a
contradiction suggests there is no consensus within our government
on basic national objectives in the so-called "comprehensive" test-
ban negotiations.

Apparently such confusion about objectives does not exist on
the Soviet side. Their proposals have historically been for a ban on
"weapons" tests only, as reflected in their draft treaty of 1977.9 The
public descriptions of the current joint draft treaty do not depart from
that format.

What can we conclude about the goals of a comprehensive test
ban? Historically, it is clear that CTB is a key element of the broader
policy of nuclear disarmament, as the SSOD Final Document makes
clear. Since the comprehensive test ban would be the essential first
step to nuclear disarmament, we must realize that the ban would
also be the beginning of the end of our strategic nuclear deterrent.

TEST-BAN IMPLICATIONS

It should be obvious that all test-ban or limitation approaches
are intended to undercut the nuclear weapons capability of the
participants-directly or indirectly, long or short-term, unilaterally or
multilaterally. Therefore, those who are advocating nuclear capabili-
ties, such as the MX system, should not also be advocating nuclear
test bans or limitations without taking into account the relationship
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between the test restriction and its effect on the nuclear capability

they promote.

The MX is an example worth considering because the system is
expensive, designed to last for a long time, and very much In the
public consciousness.

Nearly all discussions of MX assume its 2,000 warheads as sim-
ply "given." But few note that current nuclear testing policies raise
immediate and long-term questions about the technical specifica-
tions and the reliability of warheads for systems such as the MX.

Despite clear statements of concern to the Congress by key offi-
cials, such as the nuclear laboratory directors, about the possible ef-
fects of a CTB on our nuclear stockpile, the "arms control impact
statements" of the Carter administration contain no indication that a
CTB would adversely affect or impede a variety of nuclear programs
for stategic, theater, and tactical nuclear delivery systems. Instead,
the statements raise concerns about defense programs affecting
CTBI That the long-term question of nuclear deterrence versus nu-
clear disarmament is totally absent from the "analyses" contained in
the arms control impact statements is perhaps the most convincing
evidence that arms control has become-for a certain portion of the
government bureaucracy-an end in itself, rather than a means to an
end. It appears that future maintenance of the real operational capa-
bility of our nuclear deterrent force is someone else's problem, not
the concern of full-time professional arms controllers.10

MX will absorb a hugh proportion of defense resources for years
to come. It is not "gold plating" to argue that, given the magnitude of
investment, we should take all necessary and prudent steps to in-
sure that the MX warheads are good enough when built, and kept as
good as they can be throughout their operational lifel Yet a CTB,
even the "fixed duration" agreement now being touted, would
change the whole basis for monitoring, modernizing, and planning
for the nuclear weapons stockpile that has existed since World War
il-with the exception of the 1958-61 test moratorium, during which
weapons were produced that were subsequently found to have sig-
nificant operational problems.

Some political leaders, such as Governor Brown of California,
not only oppose nuclear electrical power but also extend their aver-
sion to nuclear weapons and their delivery systems, and to the Los
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Alamos and Livermore Laboratories, which have historically been
managed by the Regents of the University of California. Governor
Brown's agitation against these laboratories became of sufficient
concern to Congress in 1979 that California Congressman Bob
Wilson took steps to "emphasize the character of these laboratories
as national laboratories." In offering an amendment to the Depart-
ment of Energy (DOE) 1980 authorization bill that redesignated Los
Alamos, Livermore, and Sandia as "national" laboratories, Wilson
explained to the House of Representatives his concern:

The weapons laboratories at Los Alamos and Livermore
are absolutely essential to the maintenance of the nuclear de-
terrent of the United States. They will remain essential for as
long as world conditions require this country to have a nuclear
weapons arsenal. These laboratories, with their sophisticated
equipment, are national assets.

The management of weapons laboratories by the universi-
ty is now strongly opposed by California's Governor, Edmund
G. Brown Jr., and his position is supported by a considerable
number of the regents themselves, and by a considerable
number of the university's faculty."

A confluence of the movement opposing nuclear power with the
nuclear disarmament movement would pose a formidable threat to
the political basis of our nuclear deterrent posture. What is the na-
tional military strategy that drives the nuclear weapons need? What
is strategic nuclear deterrence?

NUCLEAR DETERRENCE

General Russell E. Dougherty, US Air Force, Retired, former
Strategic Air Command (SAC) Commander in Chief, emphasizes as-
sured destruction as the "ultimate capability" of our strategic offen-
sive forces-"offensive forces that, In the final analysis, serve as our
primary Instrument of defense." He continues:

The ability to assure devastating attacks on the attacker
remains the cornerstone of our strategic deterrent.... We
build options from that certain base-we never relinquish It.

But given that we can deter all-out nuclear attack with the
threat of devastating an aggressors principal cities and urban
areas in retaliation, we must have the operational capabilities
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to pose relevant deterrents to lesser forms of nuclear pres-
sure, to consequential conventional attacks, and to intimidation
or coercion.12

The continued commitment of the North Atlantic Treaty Organi-
zation (NATO) to a deterrent strategy linked to the US strategic nu-
clear deterrence capability is clearly manifested in the Final Commu-
niqud of the North Atlantic Council Meeting with Heads of State and
Government in Washington, 30-31 May 1978. After mentioning the
diverse arms control negotiations-SALT, MBFR, and the SSOD-
the communique asserts:

Until such time as it proves possible to achieve a satisfac-
tory military balance at lower levels of forces through realistic
and verifiable force reduction agreements, the Allies will con-
tinue to devote all the resources necessary to modernize and
strengthen their own forces to the extent required for deter-
rence and defense.13

That is the basic rationale for adoption of the NATO Long-Term
Defense Program (LTDP), which emerged as the result of decisions
in 1977 to seek a more stable basis for NATO defense planning.

DETERRENCE-DISARMAMENT POLICY
CONTRADICTIONS

Unfortunately, since the Eisenhower administration, US politi-
cians and policymakers have tried to have it both ways-a strategy
of nuclear deterrence along with a policy of declaratory nuclear dis-
armament. Since the days when Harold Stassen was Eisenhower's
selection to head a special White House group to formulate US dis-
armament policy, we have been wrapped up in a national commit-
ment to eventual nuclear disarmament. 14

As recently as 1978, our country joined an "International con-
sensus" that adopted the final Document of the UN General Assem-
bly Special Session on Disarmament (SSOD) which, in excellent
antinuclear rhetoric, sets forth demands that the United States along
with the other nuclear weapon states undertake nuclear disarma-
ment as a top priority.

The politics of the United Nations, especially the Third Womrd
politics of the General Assembly, dictate outcomes difficult, if not im-
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possible, to reconcile with US security interests. In the case of nucle-
ar weapons, a great dichotomy exists between our national strategy
of nuclear deterrence, and the antideterrence and antinuclear rheto-
ric endemic within the Third World. The "consensus" reached at the
SSOD in the Final Document leaves a major unresolved contradic-
tion for the United States. The Third World nonnuclear weapon
states are consistent in calling for nuclear disarmament; and the So-
viet Union appears consistent in calling for nuclear disarmament.-1

But when the United States calls for nuclear disarmament, it simulta-
neously declares its intent to abandon the key element of its national
strategy upon which a force structure and political consensus have
existed for over 30 years.

Our nation has been put-by its own leaders-in a difficult polit-
ical position on the issues of nuclear deterrence and nuclear disarm-
ament. It is hard to visualize how the US Government can continue,
in the long run, to expect to receive political support for nuclear
weapons and systems to provide for deterrence, while it simultane-
ously strives to curb nuclear power technologies, pursues agree-
ments that would arrest both nuclear power and nuclear weapons
technology, and subscribes to international initiatives for nuclear dis-
armament. It would seem a wiser course for our national leaders to
seek to establish a politico-military consensus whereby we could
continue to assure that nuclear technology will always contribvt
strongly to our national security posture in the brood" terms--O
technology leadership, of weapons availability, and of energy inde-
pendence from both Communist and Islamic tyranny.

Analyses by such distinguished stratenists as Colin Gray and
General Daniel Graham have examined the contradictions apparent
in the US collateral doctrines of nuclear deterrence and nuclear dis-
armament. These strategists suggest that the Soviets have success-
fully exploited our doctrinal dilemma. Why, for example, should the
United States negotiate, sign, and observe-but never ratify and im-
plement the verification provisions of-the Threshold Test Ban Trea-
ty and Peaceful Nuclear Explosions Treaty? Why should the "proc-
ess' of negotiations take precedence over specific needs the United
States may have to test over 150 kilotons, and the dismal Soviet rec-
ord in keeping their side of the "gentleman's agreement" to observe
the threshold and to minimize their testing? The observations by
Gray and Graham that US policymakers, politicians, and other offi-
cials have operating upon them a Soviet-desired "personal incentive
not to deny" their negotiated agreements Is perhaps the most ration-
al explanation yet advanced.
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The "emotional investment" in the process of arms control de-
scribed by Gray, and the "personal incentives operating on ... offi-
cials not to deny their own handiwork" identified by Daniel Graham,
perfectly describe the choice of Dr. Herbert York to succeed Paul
Warnke in 1978 as head of the US delegation to negotiate a CTB
with the Soviets and British. In 1958, according to Dr. Edward Tell-
er's biography, Dr. York "sold out" the interests of Livermore Labo-
ratory within 2 weeks after his departure for the Pentagon.1 6

In concluding his 1969 book about the "arms race" entitled
"Race to Oblivion," Dr. York strongly advocates unilateral disarma-
ment initiatives:

Just as our unilateral actions were in large part responsi-
ble for the current dangerous state of affairs, we must expect
that unilateral moves on our part will be necessary if we are
ever to get the whole process reversed.

It may be beyond our power to control or eliminate the un-
derlying causes of the arms race by unilateral actions on our
part. Our unilateral actions certainly have determined its rate
and scale to a very large degree. Very probably our unilateral
actions can determine whether we move in the direction of fur-
ther escalation or in the direction of arms control and, in the
long run, nuclear disarmament.' 7

Policy views such as those of York gained supremacy during the
1970s, when the "process" of arms control and disarmament over-
whelmed other objectives of national policy. This situation was mani-
fested in the SALT II ratification testimony before the Senate Foreign
Relations and Armed Services Committees, and in concomitant pub-
lic statements and discussions during the second half of 1979. Even
some prominent Senate opponents of the SALT II Treaty took pains
to express their fealty to the "process" of arms control. Those who
have consistently supported unilateral and negotiated measures of
arms control and disarmament-such as former Senator Culver who
exerted prodigious efforts to obtain cancellation of the B-i bomb-
er-raised as the last argument in favor of SALT I the threat of "a
world without SALT."

Professor Richard Pipes of Harvard argues forcefully that Soviet
strategy is successfully manipulating American attitudes toward nu-
clear "restraint" and "arms control." In "Soviet Global Strategy" he
asserts:
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Russia's growing nuclear arsenal inculcates in influential
Western circles a sense of all-pervasive fear which induces a
spirit of accommodation. Once the view gains hold that there
is no defense against nuclear weapons, it becomes not un-
reasonable to advocate avoidance of disagreement with an-
other nuclear power as the highest goal of foreign policy. The
following sentiments expressed by Congressman Jonathan
Bingham of New York are quite typical of this body of opinion:

"Above all, we must remember that the Soviet
Union remains the world's only other superpower
-the only country in the world capable of de-
stroying us. Maintaining good relations with the
Soviet Union must be our paramount objective."

I wonder whether Congressman Bingham has thought through
the implications of his words.1'

In February 1978, Scientific American remarked upon the de-
gree of support among American scientists for the Union of Con-
cerned Scientists' "Declaration on the Nuclear Arms Race," then be-
ing circulated throughout the scientific community. Listed among the
21 "sponsoring signers" are J. Carson Mark and Hans A. Bethe, who
would advise the President in August 1978 that America does not
need to test nuclear weapons in order to maintain its stockpile. The
two "initiatives" supported by 12,000 scientists and engineers-
including 27 Nobel Prize winners and 400 members of the National
Academy of Sciences-are:

-A unilateral, uninspected moratorium on US nuclear weapons
tests-an All-American CTBI

-A unilateral, uninspected moratorium on US tests of new nuclear
weapons and new offensive and defensive delivery systems.

The architects of these "initiatives" say that-some time later-the
Soviet Union would be expected to join In the moratoria. But they fail
to explain-having stated that the Soviet Union cannot be expected
to take these steps at the beginning-what would prompt the Soviet
Union to join in later on.1'

After Cardinal John Krol testified before the Senate Foreign Re-
lations Committee in favor of SALT II ratification, he explained that
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his presentation constituted the official position of the US Bishop's
Conference, but did not represent all Catholics in the United States
(only their leadership). In addition to support for the treaty and the

"process," key "propositions" that summarize the US Catholic Con-
ference testimony are:

Catholics reject means of waging war or even deterring war
which could result in destruction beyond control and possibly a
final holocaust of humanity.

, Consequently, the reduction through negotiated agree-

merits and, eventually, the elimination of such weapons, must
be the overriding aim of policy.2

Most of what Americans have thought of as "strategy" since
World War II has been associated with nuclear weapons. The availi-
ability of a large arsenal of these weapons to all theaters of military
operations has been taken as a "given" by our planners and strate-
gists. But as demands for nuclear disarmament are Increased, as the
antinuclear sentiments of people around the world are stimulated,
and as the "process" of nuclear arms control and disarmament be-
comes even more of an overwhelming driver of policy, the strategy of
nuclear deterrence cannot coexist with the policy of nuclear disarma-
ment.

Logic would dictate that, if the United States is going to keep a
nuclear deterrent force, it would keep its weapons safe and reliable.
That is, nuclear testing policy would follow, and be consistent with,
our policy toward maintaining a nuclear deterrent arsenal.

However, the apparent logic of the situation has not prevailed.
Since the early 1970s, the United States has followed a course that
has made its nuclear testing policy hostage to the nuclear disarma-
ment objective. We have cut back testing resources, restricted the
nature and number of tests, and sought further restraints in the CTB
regime. Those who support nuclear deterrence, and the logically
needed Improvement and modernization of that deterrent force over
time, have been obliged to explain how the deterrent would facilitate
arms control and disarmament. Perhaps it Is time for those who favor
nuclear disarmament to have placed upon them an onus to show
what kind of military capability America will be substittuting In the fu-
ture for Its nuclear deterrent forces, years into the CTS "regime."
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NUCLEAR TESTING AND THE ARMS CONTROL PROCESS

In the myriad commentary surrounding SALT II, few observers
have perceived linkage among what the United States is pursuing as
nuclear deterrent policy-as manifested in the President's MX deci-
sion in 1979-the SALT II Treaty, and the nation's nuclear testing
policy. In a short article that does address these linkages, Robert H.
Kupperman and Donald Kerr (currently Los Alamos Director), com-
menting on the SALT II debate, list some "fundamentals" for negoti-
ated strategic arms reductions. Their list includes the following:

We must not enter into any agreement which could be per-
ceived to diminish the reliability of our nuclear forces or which
could foreclose technological or policy options which could be
important in future nuclear arms reduction agreements.

We must develop and maintain a diverse stable of weap-
ons including both warheads and delivery systems to hedge
against an unexpected technological breakthrough. 21

In consonance with these fundamentals, Kupperman and Kerr
propose that we continue a basic policy of seeking "deep" strategic
arms cuts, but qualify that with the proviso:

Throughout the continuing arms reduction process we must
keep our technological options open. We may need new woap-
ons systems, and new nuclear warheads may be required. A
Comprehensive Test Ban Treaty (CTB) could foreclose viable
SALT options of the future and foster strategic instabilities.
CTB should be indefinitely postponed."

Kupperman and Kerr's suggestions have the distinction of taking into
account not only the policy imperative that the "process" of nuclear
arms control and disarmament continue, but also the known needs of
our nuclear weapons establishment.

Warheads, new or existing ones, cannot be taken as "givens."
We cannot take their continued reliability and availability for granted.
There Is no foreseeable cessation of Department of Defense (DOD)
requirements that the DOE nuclear weapons complex modify or
adapt nuclear devices to new or modified delivery systems. There-
fore, It would be an Irremediable national blunder to allow misplaced
dedication to the "process" of arms control and disarmament to crit-
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ically compromise the only means we have to keep our nuclear
weapons design, test, development, and production viable for the fu-
ture. Weapons that cannot be tested, built, deployed, employed, or
maintained-cannot deter.
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IV. MONITORING NUCLEAR TEST ACTIVITY

The single most important fact in test-ban monitoring is that, in
terms of yield monitoring capabilities, a treaty can never be "compre-
hensive." A monitoring "threshold" will always exist even if the treaty
structure is defined and accepted as a total ban-considerable evi-
dence indicates this inescapable aspect of a CTB.

Monitoring a yield threshold differs from monitoring a ban: moni-
toring a threshold requires not only detecting and identifying what is
happening, but also determining the magnitude of the yield to com-
pare with the threshold yield; monitoring a ban requires detecting
and identifying every nuclear explosion regardless of yield, to in-
clude even microscopic or so-called laboratory-scale events or ex-
periments. Lacking such a detection capability, our government is
unaware of whether or not a ban really exists, and the purported
"ban" thus becomes a charade. This leads to the argument about
the "military significance" of low-yield tests or experiments. Some
argue that because nothing important can be tested at low yields, we
can live with less than perfect monitoring capability.' But this argu-
ment does not explain why people oppose a threshold keyed to our
actual monitoring capability. It is hard not to conclude that many total
test-ban proponents perceive benefits in calling all US nuclear tests
to a halt, whether other nuclear weapon states fully comply or not.

MONITORING ARRANGEMENTS

Senator Church's report to the Senate Foreign Relations Com-
mittee in 1978 indicated that one of the three Issues under discus-
sion In the CTB talks was "the extent and characteristics of the
proposed national seismic station network to be implanted In each
country to assist In verification of compliance." 2 (The other two is-
sues are duration and on-site inspections.) The Soviets sometime in
1978 accepted "in principle" the "concept" of a national seismic sta-
tion (NSS) network of tamper-proof stations, but their numbers and
technical features are still being negotiated:

According to experts, outside detection equipment plus the
stations would make It very risky for the Soviets to test above
1 kiloton in some places, or test at all In other places. The risk
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of detection would be tremendously increased by these stations,
and their deployment would make it extremely doubtful that the
Soviet Union could get by with a pattern of clandestine testing
which would have any military significance. 3

Testimony by Mr. Ray E. Chapman of the Department of Energy
before the House Armed Services Committee Procurement and Mili-
tary Nuclear Systems Subcommittee in March 1979 describes moni-
toring arrangements being developed for the CTBT:

The current negotiations indicated the United States could
emplace [deleted) NSS within the Soviet Uplon. However, to
insure that the United States can meet the production and in-
stallation schedule within the expected duration of the treaty,
the fiscal year 1980 budget request contains funds to produce
five such stations. These will cost $1.1 million each.4

According to Chapman, some national seismic stations were to be
deployed in 1980 in the western United States and Alaska for test
and research purposes. Throughout 1979, according to the Presi-
dent's Arms Control Report to Congress, the United States empha-
sized disclosure of data on US seismic monitoring technology in or-
der to encourage progress in the CTB negotiations.

The assertion that improved seismic monitoring will provide
better capability is a historical argument for "adequate" CTB verifi-
cation. For the last 20 years various "breakthroughs" or vast im-
provements in seismic means have been cited in testimony to the
Congress as providing sufficient assurance to the United States to
enter into a CTBT.5 The salient comparison, however, is not with pre-
vious claims of the seismological scientists-many of whom have
been working on CTB for years6-but with the track record in moni-
toring Soviet compliance with the Threshold Test Ban Treaty (TTBT).
That treaty essentially entered into force in April 1976. Although it
has not been ratified by the Senate, it is binding upon DOD and DOE
planners in carrying out our nuclear testing program, and has been
since the "magic" date of 31 March 1976.7

The task in the TTBT is not only to detect and identify nuclear
events in the Soviet Union, but also to determine the yield for com-
parison with the threshold of the prohibition. Although some could ar-
gue that we do not need-because of the TTBT-to monitor at the
low levels of yield that we would under a CTBT, for intelligence pur-
poses we need to monitor as low a level of Soviet yields as possible.
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But our "totals" on Soviet tests cut off at certain yield levels, de-
pending upon assumptions about the locations of the tests and the
timing of the events by the Soviets.

Controversy has occurred over Soviet compliance with the TTBT
even though the yield threshold is "deplorably" high-150 kilotons.
Congressman Melvin Price indicated the uncertainty about Soviet
compliance with the TTBT In a Congressional Record entry crticiz-
ing the offer of the State Department to provide a classified briefing
in response to a question about Soviet test-ban compliance.$

MONITORING THRESHOLDS

The issue of CTBT monitoring thresholds for seismic detection
was addrt ;sed specifically by former Defense Secretary Brown in re-
sponse to questioning by Senator Nunn at hearings before the R&D
Subcommittee on the Senate Armed Services Committee:

Senator NUNN: On the subject of CTB, do you have confidence
that we have the ability with our intelligence resources to verify
Soviet compliance with the zero yield comprehensive test ban?

Secretary BROWN: We surely will not be able, by seismic
means, to detect yields much less than (deleted). Now there
are other means involving other intelligence methods that
could tell us something and could deter the Soviets from carry-
ing out tests at yields that we couldn't detect seismically, but
there is always going to be some yield below which the risk of
detection would be quite low. The Issue is how Important and
how useful are such yields, how necessary from a military
point of view? [Emphasis added]'

Although the specific yield figure is deleted in this and subse-
quent discussion, it is irrelevant to the essential "fact of" an existing
yield threshold. If such a threshold exists, then the "CTB" is not
"comprehensive," but Is only a variant of the threshold treaty con-
cept. And the question of "military significance" of below-threshold
activity is not a simple one to resolve, as section 5 discusses in
detail.

Another answer to the same question of Senator Nunn as
above, submitted by the Department of Defense for the record, also
concedes the existence of a threshold:
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ANSWER: Presently, and by seismic means alone, we can de-
tect at known Soviet test sites fully tamped underground nu-
clear explosions down to [deleted]. In seismic regions, the ef-
fective seismic monitoring threshold for tamped explosions is
[deleted].

As a practical matter, however, there is always going to
be some yield below which the risk of detection is quite low.
Aside from the open question of whether or not an evader
would actually assume such a risk, the adequacy in verifying a
CTBT should be judged by how important, how useful, and
how necessary such yield3 are from a military point of view.
[Emphasis added.]' 0

The last paragraph of this answer raises a spectre of "risk" the
Soviets would entail of our detecting their "deleted" yield-test activi-
ty, and then immediately proceeds to suggest any tests at or below
"deleted" yield would be "militarily insignificant" anyway. However, if
we consider below-threshold yields militarily insignificant, why
should the Soviets expect us to react to their testing at those yields?
If we do not care, wherein lies the risk to the Soviets?

ON-SITE INSPECTIONS

"Voluntary on-site inspections,"* basically a Soviet phrase, be-
came popular in arms control usage after the Soviet initiative in late
1976 in the UN General Assembly to promote "voluntary" on-site in-
spections (OSIs) to create movement in CTB negotiations. At that
time, the Soviet political gambit on "voluntary" OSIs was based on
the possibility that Carter would win the election. Given his stance on
CTB, the Soviets felt he would be especially amenable to a gesture
that could be interpreted as a Soviet "concession" to get a CTB.

In several statements to the CCD, the Soviets have described in
detail their position on "voluntary" OSIs. They often compare OSIs
for CTB compliance with the "voluntary cooperation and consulta-
tion" ideas embodied in other agreements, such as the Biological
Weapons Convention (BWC) and the Environmental Modification
(ENMOD) Convention, which was ratified by the United States and
entered into force for us on 17 January 1980. These agreements

*Also frequently referred to in arms control vernacular as "challenge"

OSIs.
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have received relatively little publicity in our country.1 Even their
proponents do not argue that they provide strong compliance moni-
toring provisions. However, the Soviets are in a position to take ad-
vantage of these as precedents in being of international arms control
agreements that were acceptable to the United States, although ver-
ifying the compliance of other states is difficult if not impossible!
While such an argument may have little impact in the US Congress,
it is much more difficult for the United States to counter it in multilat-
eral forums, such as the Committee on Disarmament and the UN
General Assembly. But the United States could never use "volun-
tary" OSIs to obtain information about either Soviet conduct or com-
pliance regarding nuclear test restrictions which the Soviets did not
willingly decide to disclose.

It is unfortunate that the OSI provisions of the test ban emerging
from the Carter round of negotiations will not be as strong as the pro-
visions for on-site inspections in the Peaceful Nuclear Explosions
Treaty (PNET), which the Soviets have already signed! Article IV of
the PNE Treaty provides for mandatory on-site inspections of certain

* declared events. According to recent DOE testimony by Mr. Ray
* Chapman:

The ... PNET gives the United States the right to carry out
*' on-site inspections of some kinds of Soviet PNEs in drder to

assure ourselves that they are not disguised weapon tests.

To be ready for such inspections, we have developed and
maintained specially designed equipment for on-site measur-
ing of explosive yield and other characteristics of nuclear ex-
plosions.12

DATA EXCHANGE

Mr. Chapman's testimony also describes an anomalous situation
that has developed under the Threshold Test Ban Treaty on moni-
toring capability. One important provision of the treaty is a protocol
"which details technical data to be exchanged and which limits
weapon testing to specific designated test sites to assist verifica-
tion." 13 According to an official description of that treaty:

The data to be exchanged include information on the geo-
graphical boundaries and geology of the testing areas. ... Af-
ter an actual test has taken place, the geographic coordinates
of the test location are to be furnished to the other party, to
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help in placing the test in the proper geological setting and thus
in assessing the yield....

The treaty also stipulates that data will be exchanged on a
certain number of tests for calibration purposes. 14

The data exchange features of the TTBT, along with the OSI
provisions of the PNET, were touted by some as "breakthroughs" in
nuclear test limitation negotiations, and indicative of "a significant
degree of direct cooperation by the two major nuclear powers." How-
ever, in responding to a committee question about obtaining geo-
physical data on the Soviet Union, Mr. Chapman pointed out that
"the Threshold Test Ban Treaty requires the geophysical character-
istics and geology of the nuclear weapon test sites in the Soviet Un-
ion. We have not yet received that data package, however, since
the treaty has not been ratified." (Emphasis added.)' 5

It seems incredible the United States would negotiate a treaty
with the Soviet Union, and observe its provisions, but not ratify the
treaty because of a policy decision to press for an agreement more
challenging to verify. What results is an inability to obtain data the
Soviets have already agreed to provide that could enhance our abili-
ty to monitor a lower threshold agreement!

Although the Soviets would decide which events to declare, the
Threshold Test Ban Treaty provides for notification of certain tests
and exchanges of scientific data for calibrating test surveillance
equipment against known yields and geologies. Because of the un-
seemly haste in moving for a so-called comprehensive ban in the
Carter round, the TTBT provisions have never been implemented be-
cause the United States has bypassed ratification of the TTBT.
Herbert York, when chief of the US CTB delegation, indicated some-
thing akin to despair that the TTBT monitoring and compliance-
enhancing provisions could be incorporated into the CTB. 16

VERIFICATION POLICY

The House Armed Services Committee Panel on SALT and CTB
Report of 13 October 1978 is highly critical of the US verification
posture in the CTB negotiations. The Panel Report, based upon sev-
eral days of hearings and time spent with the CTB delegation in Ge-
neva, concludes:
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The United States today can probably detect most 5 to 10
kiloton nuclear explosions which occur in the normally used
Soviet testing areas, which are in the aseismic regions of that
country.

Department of Energy and Department of Defense wit-
nesses have testified that several run-of-the-mill tests per year
up to 10 kilotons would provide ample confidence of the viabil-
ity and reliability of currently stockpiled weapons. Within that
restricted number of tests and yield limits, experienced de-
signers could also prove the adaptability of new concepts for
new weapons, tactical as well as strategic.1 7

The Committee Panel Report emphasizes that much of what has
been said about CTB verification amounts to mere assertions, with-
out technical fact or substance to back them up.

Evolution of the verification issue in connection with SALT has
led to the "adequate" school of thought. This school advances the
idea that monitoring capability is adequate and acceptable for na-
tional security purposes if it provides sufficient warning of noncompli-
ance by other parties to an agreement for the United States to take
timely counteractions to forestall development of any "strategic
asymmetries." Lieutenant General Daniel Graham (US Army, Re-
tired) analyzes the shift to the concept of "adequate" verification-
and the link between that concept and intelligence support to nego-
tiations and compliance assessments. His thoughts shed more light
on the subject than much of the testimony on SALT II verification
contained in the SALT II ratification hearings. General Graham, form-
er Director of the Defense Intelligence Agency and one of the most
qualified experts in the United States to speak on this issue, summa-
rizes:

A nois outlook on verification became vogue in [Carter]
administration statements on the subject. Verification was de-
scribed as adequate if "cheating on a scale large enough to al-
ter the strategic balance would be discovered in time to make
an appropriate response." ... Verification used to be "ade-
quate" if US intelligence had high confidence (never total con-
fidence) that Soviet attempts to circumvent the treaty provi-
sions would be detected-period ....

The new concept of verification, however, includes two
very subjective aspects: the scale of cheating that would upset
the "strategic balance" and the time required for the United
States to make an "appropriate response."1 o

33

I



Who decides when Soviet cheating becomes severe enough to up-
set the "balance"? One suggestion is that the Joint Chiefs of Staff be
made responsible by law for exercising their military judgment to de-
cide the question.

BANNING FUSION TECHNOLOGY

An outright ban on nuclear testing would prohibit the United
States from conducting research to advance technology that in itself
tells us what might be expected in the technological achievements of
others. The question of "banning" research activities-the "book
burning" mentality frequently encountered among arms control zeal-
ots-is a profound one going well beyond the issue of nuclear test-
ing. * The so-called pure fusion weapon is an example of the problem
of banning research. That such a weapon is a possibility cannot be
technically ruled out, or ruled in, based upon our present knowledge
of the fusion process. That is to say, we cannot exclude it ever com-
ing about on the Soviet side, nor can we plan upon having it as a mil-
itary capability for ourselves for the future. Third World countries par-
ticipating in advanced fusion research are also plausible candidates
to "crack" the secret of pure fusion.

The military importance of pure-fusion weapon technology lies
not in the possibility of much bigger warheads, but much smaller
ones! Fusion reactions for inertial confinement fusion (ICF) experi-
ments are started by immensely powerful and energetic triggers, or
drivers, such as high-energy lasers. Fusion reactions in weapons are
triggered by fission explosions. But, in principle, if it were possible to
set off a fusion explosion in a small amount of fusionable material by
using the energy from high explosive, a weapon such as a hand-
grenade yielding in the range of tons of TNT equivalent could be
imagined.

In 1977 House Armed Services Committee testimony, Dr. C.
Martin Stickley of the Energy Research and Development Adminis-
tration (ERDA) pointed out that "basically, the effort in laser fusion is
one of trying to miniaturize or greatly reduce the amount of energy
that is needed to set off a deuterium-tritium reaction." 19 This sug-
gests the possibility that large drivers, such as a fission bomb or a
terawatt-scale laser, could someday be supplanted by a smaller

*This question is discussed further in section 5.
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power source, for example high explosive, depending upon what is
learned as ICF technology progresses.

The potential effect on warfare of such a technological develop-
ment would be revolutionary. The problem if the United States unilat-
erally abstained from fusion technology-advancing research and the
Soviet Union did not is apparent. In a decade, we would not be in a
better position than we are today to judge the likelihood of the Sovi-
ets' having pure fusion weapons. If they were to continue to develop
their pure fusion technology below the threshold of monitoring, we
would not have the benefits of additional information from our own
research to use in making our judgments about them.

Samuel T. Cohen, nuclear weapons designer and consultant,
gives credence to the possibility of Soviet advances in the field of
pure fusion technology:

The first country to begin the investigation of pure fusion
explosives was the USSR. In 1952, the Soviets initiated exper-
iments in which a charge of high explosive was detonated to
compress and heat very small amounts of heavy hydrogen.
The attainment of nuclear yields up to ten tons of TNT equiva-
lent was envisaged and in these early experiments the Soviet
scientist L.A. Artsimovich reported that nuclear reactions ...
were detected.

We do not know what success the Russians had with this
program, since more than 20 years ago they stopped reporting
openly on it. However, were they, for example, actually to have
achieved the capability to produce ten-ton yield pure-fusion
neutron warheads a most useful tactical weapon would have
been at hand. Such a weapon would be extremely cheap in
terms of critical nuclear materials; extremely flexible in its abil-
ity to be used without causing significant damage to civil struc-
tures; and highly effective against invading enemy armies-
disabling military personnel (with neutron radiation) over an
area of about one-quarter million square yards.20

The eminent scientist Wolfgang Panofsky states that "we must
recognize that a pure fusion device has never been developed." 21

We might ask how Panofsky, a CTB advocate, knows. Assuming he
is referring only to the United States, Dr. Panofsky would need direct
or indirect access to the specifics of what we have and have not
been able to achieve. But what if he is also referring to the Soviets?
Does he have access to their programs? Does he have Inputs from
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technical monitoring systems that tell him everything the Soviets are
detonating at all levels of yield that would be applicable to devel-
oping pure fusion weapons? American scientists have told Congress
that our existing high-power lasers are routinely generating thermo-
nuclear neutrons as a result of laser fusion reactions. No public evi-
dence is available suggesting that we are capable of monitoring what
knowledge Soviet high-energy research lasers are producing.

Our intelligence on foreign nuclear technology has been ad-
versely affected by 20 years of the atmospheric test-ban regime. Dr.
Edward Teller describes the effect:

Following the 1961 test there were vigorous negotiations to
prohibit further nuclear testing ...

What actually occurred was that nuclear testing in the at-
mosphere was banned. The consequences of that ban were
not fully foreseen. Great ingenuity was shown in performing
tests underground. When testing had gone on in the atmos-
phere, the products of explosions dispersed; they could be col-
le-.ted, and they yielded information about the nuclear activi-
ties of any country. Once testing was limited to underground,
this source of information was lost. 22

Conclusions we draw today, reliant upon above-threshold knowl-
edge of numbers of Soviet tests, are necessarily indirect. If the
United States completely suspends experiments that advance nucle-
ar explosive technology, either by restricting ICF experiments or by
abandoning all underground nuclear explosions, it will eventually re-
duce our monitoring capability to only some raw numbers of Soviet
above-threshold tests detected, and extrapolations back to Soviet
technology as it was assessed in earlier times. Such limited capabili-
ty will be totally inadequate for future security, a serious matter for
those who advocate establishing a total test-ban regime. The tech-
nology they say should be abolished may, like a dormant weed, crop
up at a later time with extremely undesirable consequences. Thus,
the technology issue and the monitoring and verification issues in
CTB are inextricably linked. This linkage presents a qualitatively dif-
ferent problem from the one of monitoring SALT compliance.

SOME MONITORING PROBLEMS

The principal existing agreement limiting nuclear test activity is
the Limited Test Ban Treaty (LTBT), also known as the atmospheric
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test ban or the partial test ban. Our means for monitoring this agree-
ment include the atomic energy detection system (AEDS), along with
other intelligence that can supplement seismic data, which may be
either technical means or human-source intelligence. The dispute
over the event registered by a Vela satellite on 22 September 1979
illustrates the gaps and uncertainties inherent in nuclear test activity
monitoring.23

Ever since Albert L. Latter demonstrated convincingly in 1958
that cavities in the earth could be used to "decouple" nuclear explo-
sions and thereby foil seismic monitoring, the decoupling issue and
its role in CTB monitoring has been controversial but unresolved.24

Classification of information about Soviet testing prevents disclosure
of how many (if any) Soviet tests in recent years might have been
decoupled. Information is available from the Soviet peaceful nuclear
explosives program indicating the Soviets have used nuclear explo-
sions to create cavities in salt formations, which could be used for
decoupling of subsequent tests. 25

The LTBT also "bans" nuclear explosions in the atmosphere,
outer space, and underwater. Certain "safeguards" were provided at
the time of US ratification of the LTBT to keep us capable of moni-
toring activity in all these environments. However, it would appear
that US capabilities have either degraded or never developed, judg-
ing by the continuing question of whether or not an atmospheric nu-
clear detonation occurred on 22 September 1979 and, if one did oc-
cur, which nation was responsible. Since the LTBT left an outlet for
nuclear testing underground, and since the known problems of radia-
tion in the atmosphere provide strong practical incentive for compli-
ance with an underground-test regime,26 the need for a truly compe-
tent monitoring capability was less pronounced in 1963 than it is
today, when the announced intention of the CTB is to in fact stop all
nuclear testing.

Judging the adequacy of test-ban monitoring is essentially dif-
ferent from SALT monitoring because of the multilateral nature of a
test ban. The Standing Consultative Commission (SCC), the official
US/USSR ABM Treaty and SALT I compliance monitoring body, is of
course strictly a bilateral forum. Such a closed-club atmosphere can-
not be maintained in a mutlilateral CTB compliance-oversight body.

The International Seismic Oata Exchange (ISDE) would be the
multilateral aspect of the CTB monitoring effort. A number of discus-
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slons held under the auspices of the Committee on Disarmament
covering the technical aspects of monitoring a test ban have resulted
in publication of a report by the "Ad Hoc Group of Seismic Experts."
In the 1979 sessions of the Committee on Disarmament, the Soviet
Union blocked attempts to expand the activities of the ad hoc group
of seismic experts to sponsor international exchanges of data in an-
ticipation of establishing a workable international system that could
come into being at the time a test ban came into force.

This multilateral aspect of CTB monitoring is highly important,
because it affects the willingness of nonnuclear weapon states to
join a test ban. If the ISDE network were genuinely effective it might
satisfy nonnuclear weapon states that they have a reasonable
chance of knowing about violations by the nuclear powers; that is,
they could be sure we had quit testing above whatever threshold the
ISOE would provide. Then the nonnuclear weapon states would be
more inclined to join a test-ban regime.

The arguments advanced to entice nonnuclear weapon states to
join a test-ban regime, the credibility of which would be based upon
seismic monitoring capability, are misleading to the extent that they
ignore or downplay the issue of stopping the growth of nuclear weap-
ons technology. The basic dilemma, previously mentioned, of having
a declaratory ban but only a threshold monitoring capability would
still exist. Therefore, the credibility of the test-ban regime will rest on
the conviction with which nonnuclear weapon states can accept the
proposition that the type of information nuclear weapon states can
develop by testing at yields below the monitoring threshold are in
fact "militarily insignificant." But any information we can get through
research, such as inertial confinement fusion, enabling us, for exam-
ple, to maintain a cadre of weapons design experts will be, ipso
facto, militarily significant.

It is important that any arms control or disarmament agreement
be tailored to be consistent with existing capabilities for monitoring of
compliance, either explicitly or Implicitly acknowledged. The CTB, as
currently conceived, falls to meet this condition because the need re-
mains to build up greater monitoring capability while the agreement
is in force.

At present, we have neither a foolproof monitoring system, nor a
real prospect that an error-free monitoring system will come into be-
ing In the foreseeable future. Yet, according to testimony before
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Congress, CTB will inaugurate a new verification concept-that of
bringing a treaty into force with ptior stipulation that our monitoring
means are inadequate, with an intention of upgrading them during
the treaty.

In describing the role of the development of the engineering
model of the US national seismic station in the context of the test-
ban negotiations, Mr. Ray Chapman of DOE testified:

The aim is to demonstrate technical feasibility of regional
seismic detection systems, to gain environmental performance
data in the permafrost regions, and to conduct further research
on regional seismic detection and discrimination technology.

Then, if we have a ratified CTBT, the stations could be ei-
ther deployed in the Soviet Union or used within the United
States for CTB verification, depending upon the final verifica-
tion commitments of the treaty.

Dr. Morgan Sparks of Sandia Laboratories also testified:

Verification and arms control technology funding includes
five national seismic stations which will be built while compre-
hensive test ban treaty negotiations are underway. If a CTB is
negotiated, an additional five stations, plus two spares, would
be needed.27

So, a basic question is: can we enter into an agreement in the
hope that some day in the future we will have sufficient monitoring
capability? The question seems, by its very nature, to suggest the
"needed" capability is exaggerated. If not, we could not live for years
without it. If we could accept a delay early in the life of the treaty
when we would have "insufficient" monitoring capability, then we
could not effectively argue against further delay if it should be occa-
sioned by Soviet obstinacy. The requirements are not balanced polit-
ically; even though there may be an effort-occasioned by Soviet
demands-for an appearance of technical "symmetry" (in numbers

* of national seismic stations (NSS)).

The Soviets could essentially monitor cessation of nuclear test-
ing in the United States by watching us zero out that portion of the
DOE budget request, and then sending a journalist to witness the
closing of the Nevada Test Site. The fact that they would concurrent-
ly demand installation of a group of "NSS" elsewhere within the
United States (at more than one million dollars a copy to install) to
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"prevent" us from surreptitiously detonating nuclear devices, on the
grounds of "equality" in the treaty regime, should not fool anybody
that their monitoring problem is equal to ours.

MONITORING AND TREATY STRUCTURE

The structure of the CTB treaty is another issue that needs to be
considered in the context of monitoring capability. If we are in fact
going to declare an official willingness to choke off the technology of
nuclear explosives, then we need to address the growth potential of
nuclear explosive technology allowed for by inertial confinement fu-
sion (ICF) techniques. Clearly, ICF activities are below any conceiv-
able seismic monitoring threshold. From the disclosures made to the
Congress by ICF researchers, it is evident that the technique is inter-
changeable with progress in understanding basic phenomenology di-
rectly applicable to weapons technology. If our nation is going to
continue to pursue ICF research in the move toward peaceful fusion
power, we -are also going to be in a position to advance our knowl-
edge and understanding of the phenomenon of fusion. Thus, we
would carry forward the kind of knowledge that can be applied to the
design of nuclear weapons, along with understanding of nuclear ex-
plosive technology, within a cadre of highly qualified scientists who
can continue the weapons effort under a variety of future scenarios
for the continuation or noncontinuation of test restraints.

One conclusion could be to abandon ICF researchl And as a na-
tion, we may do that, just as we may abandon nuclear power alto-
gether given certain political circumstances. But CTB, being a multi-
lateral agreement, would require our convincing other nations to
abandon inertial confinement fusion. It would also require structuring
the CTB monitoring provisions to include the kind of provisions that
permit on-site inspections of declared facilities in order to monitor
compliance with a total ban that included inertial confinement fusion.

A US decision whether to cut-off or somehow restrict ICF re-
search activity is an integral part of the comprehensive test-ban is-
sue, as long as test-ban advocates continue to tout "freezing" or
"capping" nuclear explosive technology as a prime objective and
benefit of the CTB treaty.

To have negotiations aimed at nuclear weapons (as opposed to
launchers) Is feasible-as It Is In the chemical weapons talks to fo-
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cus on individual weapons. The nature of negotiations would have to
change from the "remote control" monitoring concepts of SALT (and
to date, CTB) talks, but it would be just as feasible to structure an
agreement calling for declarations of stocks and facilities associated
with nuclear weapons, as it is in chemical weapons disarmament ne-
gotiations. The key difference in approach in structuring such agree-
ments is to move toward openness, declarations of stocks and facili-
ties, and close cooperation including extended-duration, on-site
monitoring by international authorities, as opposed to total reliance
upon technical means of monitoring, such as surveillance satellites.

CTBT VERIFICATION PROVISIONS

In summary, while a nuclear test ban is bad for America even if
the Soviets honor it, the kind of total prohibition insisted upon by
many disarmament purists is unverifiable. However, the most recent
US/USSR/UK public statement on the status of test-ban negotiations
emphasizes verification. 2' The effort is not only to persuade a naive
public that a total test ban can be effectively patrolled against Soviet
cheating and deception; but also to convince people that our signing
of a test ban will provide improved intelligence-the same verifica-
tion argument advanced by the Carter administration for the SALT II
Treaty. Plus, the Comprehensive Test Ban Treaty will contain more
verification provisions than the SALT II Treaty.

The CTBT will speak of an international seismic data exchange,
conducted and managed by a group of seismic experts who will con-
stitute the world's first international disarmament compliance-moni-
toring organization. The joint US/USSR/UK statement announces
agreement upon terms for conducting "voluntary" on-site inspec-
tions, which means the Soviets agree to permit, strictly on their own
terms, visits by outsiders to the sites of suspected test-ban infrac-
tions within the Soviet Union. The scheme is similar in concept to the
provisions for cooperative efforts to secure information about ques-
tions of compliance with the Biological Weapons Convention (BWC),
and, as in BWC matters, the Soviets can be expected to take the po-
sition that they are innocent of any alleged violation until proven
guilty. Provision of proof, of course, would necessarily require disclo-
sure of our intelligence holdings on the matter to the Soviets.

The Comprehensive Test Ban Treaty will also provide for a sep-
arate verification agreement between the United States and the So-
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viet Union only, similar to the Standing Consultative Commission
established with the SALT I agreement and Anti-Ballistic Missile
Treaty. Under terms of the separate verification agreement, plans
will be announced to install national seismic stations (NSS) within
the United States and Soviet Union that, it will be alleged, will so re-
duce the threshold of detectability of underground explosions that
the Soviets would be too afraid of US censure to attempt to cheat on
the test ban.

Despite the superficial technical gimmickry of the NSS scheme,
the thrust of US verification capability under the comprehensive nu-
clear test ban will be away from satellite photography of large inter-
continental missiles, and toward seismic monitoring measures that
are in their technical essence ambiguous. That is, seismic monitoring
cannot provide clear-cut, definitive answers.

Furthermore, CTBT verification will rely to a critical degree upon
"consultation and cooperation" with the Soviet Union for there to be
any hope of implementing even the technical monitoring measures.
Yet, many test-ban advocates are willing to have this country sign,
ratify, and begin observing a total test ban-and only then begin the
lengthy process of surveying locations within the Soviet Union for in-
stalling the national seismic stations. During all this time-many ex-
perts believe the national seismic stations even if manufactured can-
not be installed within the period of a 3-year treaty-the United
States will have even less than what former President Carter
considered "adequate" verification, and the Soviets will have the op-
portunity to arbitrarily procrastinate and obstruct improvement of our
monitoring means.

Finally, to provide its reputed nonproliferation benefits, the Com-
prehensive Test Ban Treaty will be a multilateral measure, and the
maximum possible participation by Third World nonnuclear weapon
states will be sought. Because these states have been promised for
years that the test ban will eliminate any vestiges of "discrimination"
between nuclear weapon and nonnuclear weapon states regarding
nuclear test explosions, the Third World states are being promised a
voice and role in compliance monitoring that will politicize the verifi-
cation process far beyond even that experienced in SALT.
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V. NUCLEAR EXPLOSIVE TECHNOLOGY

An examination of the objectives for banning nuclear testing "in
all environments," and all nuclear explosions "whatever their
claimed justification," discloses the claim that a ban would "freeze"
the growth of knowledge and understanding of nuclear explosive
technology. The ban would thereby serve to "cap," significantly re-
strain, or "slacken" the US/USSR "nuclear competition."

The objective of banning nuclear explosions is based on techni-
cal judgments first formed in the 1950s. It was subsequently rein-
forced when the Limited Test Ban Treaty (LTBT) was negotiated just
after the unceremonious rupturing of a nuclear test moratorium by
the Soviet high atmospheric test series of 1961-62.*

Negotiation of the Threshold Test Ban Treaty (TTBT) and the
Peaceful. Nuclear Explosions Treaty (PNET), unaffected by ICF-
related technical developments, took place in the context of the fa-
miliar objective of the 1950s and 1960s to prohibit nuclear testing.
Our negotiators believed that banning the detonation of weaponized
designs and new design concepts would curtail any advancement of
nuclear explosive technology, and that the detonations to be banned
would of necessity have to be on the order of tens or hundreds of
kilotons of yield to be "militarily significant."

Since the 1960s, emphasis in nuclear weapons design has been
on reducing yields, sizes, and weights-of technical refinement and
sophistication rather than simply escalating explosive yield. The total
yield of the US nuclear weapons stockpile has thus been declining
for many years.

Five questions of particular importance are pertinent to the issue
of nuclear explosive technology: (1) Is nuclear explosive technology
a "mature" technology? (2) What potentials for weapons design or
development would be forgone by a complete cessation of US test-
ing?1 (3) What is the significance of inertial confinement fusion (ICF)
technology in relation to a test ban? (4) Is it possible to maintain a
technically qualified cadre of nuclear weapons scientists during a

*That series Is the one which included detonation by the Soviets of a de-
vice yielding almost sixty megatons.
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test-ban regime? (5) How valid is the idea of technological banish-
ment in arms control and disarmament agreements?

MATURITY OF NUCLEAR EXPLOSIVE TECHNOLOGY

Is nuclear explosive technology mature? Expert opinion is
clearly divided along the lines of test-ban preference. Many who ad-
vocate a CTB have long claimed that our nuclear explosive technolo-
gy is mature; therefore, in agreeing to a test ban we would be re-
linquishing nothing as no important new developments can be
expected. But if no important breakthroughs are in prospect, advo-
cates can also claim that a CTB is needed to stop qualitative ad-
vancements and curb the "arms race."

One of the most commonly mentioned areas for further improve-
ment in nuclear weapons is that of safety, security, and reliability. In
fact, officials in the US nuclear weapons complex feel it is important
not only to bring the latest technology to bear in producing new
weapons, but also to insure that the newest techniques for main-
taining safety and reliability are applied to older weapons as national
policy drives us toward an older and older stockpile due to extended
retention of some weapons. 2

One of the most important new techniques for improving the
safety of nuclear weapons is the use of insensitive high explosives
(IHE) in their construction, and York concedes that will require con-
tinued testing:

The substitution of IHE components, however, Is still in the
relatively early stages of development; more tests (as of late
1978) would be needed before the United States could fully
exploit this means of increasing both weapons safety and
weapons security. The properties and behavior [of] IHEs, com-
pared with those of explosives now used in nuclear weapons,
differ to a degree that makes It impossible simply to substitute
the one for the other. Certain design modifications are neces-
sary, and the design experts Insist that these new designs
must be tested before they can be certified.3

Nuclear scientists active in the weapons program believe impor-
tant new developments could usefully be pursued in an effort to
impart greater safety, security, and reliability to our nuclear weapons
stockpile and to new designs (even though continued testing to
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achieve these ends has on occasion been derided as of minimal con-
sequence). In a society now demanding from the nuclear power in-
dustry nearly perfect guarantees of safety, it is contradictory that
some believe that forgoing improved security and reliability for nucle-
ar explosive weapons can promote "stability and arms control"!

It is extremely important to point out that the TTBT has accelerated
the trend, begun with Nixon-era budget cuts, of driving our laborato-
ries and test programs away from technology-advancing theoretical
design and R&D shots. The pressures placed upon the testing pro-
gram, first to comply with the TTBT by 31 March 1976, and then to
prepare for imposition of a CTB under the Carter administration,
have resulted in placing almost all the emphasis in our underground
test program on "Phase II" testing, and in almost completely elimi-
nating Phase I and Phase II R&D or stockpile confidence tests. 4 This
trend in the testing program has been described in testimony to the
Congress by the Department of Energy and the nuclear laboratory
directors, and documented in a study by Brigadier General Albion
Knight, USA-Retired, when he was a professional staff member of
the Joint Committee on Atomic Energy (JCAE).5 The continued ac-
cretion of limits on US testing, a process intensified by years of
budget cuts, is becoming a self-fulfilling prophecy about the lack of
need to testl When the nuclear laboratories are told year after year
to emphasize practical applications of tested designs, and to cut
back all tests-including theoretical design proof-tests-it is only
natural that the testing record would tend to show the technology is
"mature," as only applications of known designs to specific systems
are being testedl

One of the most important limitations on the testing program is
paragraph 2, Article 1 of the TTBT: "Each Party shall limit the num-
ber of its underground nuclear weapon tests to a minimum." Major
General J. K. Bratton, US Army, Director of Military Applications, En-
ergy Research and Development Administration (ERDA), was ques-
tioned by House Armed Services Committee members in early 1977
about test constraints:

There are two treaties under which we are operating
now.... One is the Limited Test Ban Treaty, which went into
effect in 1963. Its principal effect Is to require that we test un-
derground.... We have the Threshold Test Ban Treaty, which
for practical purposes as far as our program Is conemed be-
came effective on 31 March 1976. 49



The principal effects of that treaty are to prevent us from
having any nuclear tests, even underground at Nevada, which
exceed a design yield of 150 kilotons and to require us to con-
duct only the minimum numbers of tests considered by the
Administrator of ERDA ahd the Secretary of Defense as the
minimum essential to have a viable and ongoing program. We
are, of course, adhering to these points even though ... the
treaty has not yet been ratified by the Congress.6

LOST TECHNICAL ACHIEVEMENTS

What technical possibilities would the United States forgo un-
der a "complete" ban on testing? This question cannot be answered
completely in open, unclassified discussion.

In congressional testimony bearing many marks of deletion for se-
curity, a few specific new possibilities are identified, such as reduced
residual radiation (RRR) weapons, and a variety of safety and secu-
rity upgrades. Applying the technology of insensitive high explosives
(IHE) to nuclear weapons, as already noted, is by no means com-
plete.

Insertable nuclear component (INC) weapons are another tech-
nological possibility the United States would have to relinquish in a
CTB. In FY 1978, the Departments of Navy and Energy completed a
conceptual and feasibility study of a nuclear armed version of the
Harpoon antiship missile, taking into account both standard nuclear
designs as well as INC designs. Major General Joseph Bratton, US
Army, of the Division of Military Applications, Department of Energy,
(DOE), testified to the Senate Armed Services Committee in 1978
about the INC concept, and its use in warheads for a tactical system
such as Harpoon. Weapons with insertable nuclear components
could save valuable storage space on naval ships, submarines, and
aircraft that can be armed with the Harpoon, and new weapons of
this type could also provide enhanced operational safety compared
tor existing tactical nuclear weapons.

Cecil I. Hudson, Jr., and Peter H. Haas, in Beyond Nuclear De-
terrence: New Alms, New Arms, note that potential US tactical nu-
clear modernization programs include earth-penetrators, enhanced
radiation warheads, minimum residual radiation weapons, and "re-
duced yield" warheads which are Increasingly possible as greater
accuracy of delivery becomes available.
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In their discussion of "low-yield" warheads, Hudson and Haas
point out:

Precision-guidance developments permit the use of smaller
yields to achieve desired military effects.... Recent discus-
sion of the possibility of replacing or renewing some of the cur-
rent theatre nuclear weapons stockpile with very low yield ac-
curately delivered weapons has included nuclear weapons
with yields of tens of tons to perhaps a few hundred tons.7

The analysts do not believe, on balance, that subkiloton yields are as
attractive as improved conventional munitions delivered with the
same accuracy, but their objection is mainly to the inefficient use of
special (fissionable) nuclear material (SNM) that the design of very
low yield fission weapons entails. A change in the outlook for SNM
availability through improved enrichment and reprocessing technolo-
gies, as welr as continued progress in pure-fusion explosive tech-
nology, could therefore change assessments of the desirability of
very low yield tactical nuclear warheads.

Under a CTB the United States would be unilaterally depriving it-
self of important military advantages through evolving improved tac-
tical nuclear weapons, while the nuclear technology of other nations
could run free beneath our seismic monitoring threshold. Thoughtful
consideration of the technology trend in nuclear explosive design,
linked to the growing potential of precision guidance for tactical
weapons, reveals that great possibilities exist for combining military
force improvements with greatly reduced fallout or collateral dam-
age, and improved nuclear operational features such as safety and
security equipment of the latest design.

Another important possibility for increased application of our nu-
clear explosive technology would be use of nuclear explosive de-
vices as drivers for magneto-cumulative generators (MCGs.) These
devices deliver very high pulses of electrical power through com-
pression of a magnetic flux field. The fundamental technique, using
high explosives to implode magnetic fields, is known and has signifi-
cant potentia. Driving MCGs would be a nonweapons application of
the nuclear explosive technology, as the magneto-cumulative gener-
ators would function only as power sources.

It is extremely important to set a proper context for discussion of
technical possibilities the United States would relinquish in a CTB
regime. We should consider only what we know we would forgo, be-
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cause we know how we would enforce the CTB-honestly and total-
ly, but we do not know how it would be enforced elsewhere. All the
monitoring means now being discussed, if implemented, would not
be capable of detecting and identifying the nuclear technological de-
velopments we can anticipate in the future. Yet, too frequently,
discussions of what we would lose in a CTB begin with the assump-
tion that we "plan" to negotiate "adequate" monitoring capabilities.
Based upon that assumption, many then proceed to argue for a ben-
efit known as the "symmetrical" effects of a CTB. The reality is there
is no prospect we will be able to tell whether a "CTB" is in fact hav-
ing "symmetrical" effect, which indicates the criticality of the CTB
verification issue. An unfounded assumption of "adequate" verifica-
tion usually is the enabler that permits CTB advocates to argue for
the alleged benefits of "symmetrical" effects of test-ban restraints.

INERTIAL CONFINEMENT FUSION TECHNOLOGY

What is the significance of inertial confinement fusion (ICF)
technology in relation to a test ban? One of the principal arguments
for a comprehensive test ban is that it will freeze the technology of
nuclear explosives. Arms Control 1978, the President's annual re-
port on arms control to Congress, expressed the CTB objective:

Mutual cessation of nuclear testing would essentially
freeze nuclear-weapon technology at current levels and, by
constraining the modernization of Soviet nuclear forces, signif-
icantly contribute to US security.'

Note that this basic CTB objective relies upon the specious argument
of "symmetrical effect" for the ban to have an impact on Soviet
programs.

It is in the context of a supposed technological "freeze" that this
discussion of the technology of inertial confinement fusion and its
relevance to the question of limiting or banning nuclear tests pro-
ceeds. Inertial confinement fusion is a growing, exciting, and chal-
lenging technology. The FY 1981 budget request for ICF was $202
million. Justification for ICF before congressional committees has
consistently been that it provides both military benefits and a possi-
ble course to commercial fusion power for peaceful purposes.

Inertial confinement fusion has evolved from an obscure aspect
of controlled thermonuclear reaction (CTR) research to a noteworthy
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very complex and exceedingly heavy ancillary equipment for
generating the driving beams. For this reason, a consensus ex-
ists that the possible future overlap between these devices and
nuclear weapons should be ignored for purposes of the current
CTB. 11

Dr. York's effort to deal inertial confinement fusion (ICF) out of the
CTB issue raises the question of who are the members of the "con-
sensus," and ignores a great deal of testimony before Congress
strongly contradicting the notion that ICF has benign implications for
nuclear explosive technology and nuclear weapons development. In
arguing that ICF is not a "weapon," and in failing to comment upon
the well-documented (see below) military benefits being derived from
this "peaceful" technology, York is advancing a Soviet-style interpre-
tation of the basic scope of the CTB prohibition-that it is a ban of
test explosions of nuclear weapons only. Although Chief of the
American CTB delegation, York chooses not to mention the historic
US position that any nuclear explosion provides inherent military
benefits-a position established well before the important growth of
ICF technology that has taken place in recent years, but vindicated
and substantiated by the known facts about ICF.

Major General Edward B. Giller, US Air Force-Retired, the Joint
Chiefs of Staff representative on the US delegation to the CTB nego-
tiations, indicated to Science magazine writer Robert Gillette in 1975
that he felt there was a link between inertial confinement fusion and
a comprehensive test ban:

"People go around town saying this is an energy program,
but that's something that came along only after energy re-
search got popular," Major General Edward B. Giller, the chief
of national security In the Energy Research and Development
Administration (ERDA) said in a recent conversation. "What
we're doing now, developing basic laser technology, is equally
applicable to military and civilian aspects. But really, this is a
military program and it always has been," Giller continued.

"It would be a very useful thing to have in a comprehen-
sive test ban.... It would keep the weapons labs busy for 5 to
10 years anyway."'12

Inertial confinement fusion is clearly deemed relevant to the
question of proliferation; arms control impact statements (ACIS) on
the concept have been rendered to Congress by the executive
branch since 1979. Because the whole issue of proliferation turns on
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nuclear design and development capability, it may not be possible to
argue convincingly that ICF is not relevant to nuclear testing, but is
relevant to nuclear proliferation.

The ICF arms control impact statement for FY 1980, in describ-
ing the concept, does not mention specifically that a thermonuclear
explosion is involved. However, the introduction to the impact state-
ment points out that the United States, when questioned in 1975 in
connection with the NPT Review Conference, declared that "certain
types" of ICF energy sources "do not constitute nuclear explosive
devices within the meaning of the NPT and IAEA safeguards agree-
ments." A footnote in the impact statement specifies the "certan
types" exempted:

Identified as "involving nuclear reactions initiated in milli-
meter-sized pellets of fissionable and/or fusionable material by
lasers or by energetic beams of particles in which the energy
releases, while extremely rapid, are designed to be, and will
be, non-destructively contained within a suitable vessel.' 13

Whether the current or future state of ICF technology will utilize "mil-
limeter-sized pellets," and whether energy release is "non-destruc-
tively contained," are of course irrelevant to the matter of "freezing"
a technology. However, the United States apparently continued its
argument that ICF should be exempt from NPT safeguards through-
out the 1980 review conference.

In discussing the status of the US ICF program, the FY 1980
arms control impact statement fails to note that all of the funding is
through the Military Application of Nuclear Energy Subcommittees,
over which the House and Senate Armed Services Committees have
cognizance, and that organizationally the ICF work at Los Alamos
and management at DOE Headquarters is subordinated to officials
reponsible for defense programs. Regarding "possible applications"
of ICF, only a brief sentence about reducing energy shortages Is in-
cluded in the impact statement; and the document declares "there
are no stated military requirements" for ICF. This may be a techni-
cality in that the Department of Defense states requirements for nu-
clear weapons to the Department of Energy, but would not necessa-
rily stipulate that ICF be used, or contribute, to fulfilling them.

The entire FY 1980 ICF arms control impact statement is riddled
with deletions reflecting security-related information. However, In the
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final paragraph containing the "Overall Arms Control Assessment,"
we learn that "the possible applications of ICF to the nuclear weap-
ons program ae primarily indirect." But repeated statements to the
Congress by DOE officials leave little doubt as to the direct benefits
of ICF for our nation's nuclear weapons effort.

The following pages will draw upon official sources in order to
provide a basis for understanding that ICF is highly important to the
whole issue of nuclear explosive technology in the context of a CTB.

Basic approaches to understanding the secret of fusion include
theoretical physics (assisted by computer calculations), computer-
based analyses drawing upon combinations of theoretical and empir-
ical inputs, magnetic fusion energy (MFE) technology,14 underground
nuclear tests to collect empirical data, and the newer field of re-
search referred to generically as ICF. The ICF research projects the
government has underway utilize various techniques for "driving" the
fusion reaction: lasers, charged and neutral particle beams, and
heavy ion beams. These drivers are analogous to the fission "trig-
ger" of the fusion reaction in thermonuclear weapons, but they are
being developed to permit the achievement of fusion "bum" in a con-
trolled and contained manner. The problem in designing these ex-
periments is in determining the most effective approaches to mas-
tering the extremely complex physics involved.

Several source documents provide good introductory informa-
tion on ICF. One such source is Dr. Edward Teller's chapter on
"Controlled Fusion" in his book Energy From Heaven and Earth.

In describing the inability of physicists to move rapidly from ex-
plosive energy release via fusion, first accomplished in 1952, to con-
trolled thermonuclear reactions, Teller observes that "explosive
release of fusion energy has practically nothing in common with con-
trolled fusion except the occurrence of certain nuclear reactions."
This Is trje in that the design of a fusion power reactor would be
quite unlike a fusion bomb. On the other hand, the predictability of
the benefits and applicability for bomb-building of the new basic
knowledge to be generated as ICF research continues is uncertain.
One major complicating factor Is the simultaneous development of
the technology of high-energy laser and particle beam drivers along
with the fusion targets and ancillary equipment, such as transmission
lines and mirror systems. It would seem to be a mistake to sign a
treaty with the Russians, who are also heavily involved In ICF,
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declaring that "all" nuclear explosions had been banned while ICF
technology is in ferment. The first net energy gain* from US laser fu-
sion tests is not anticipated until 1983 or after-and achievement of
net energy gain will represent the take-off point for ICF technology!

In discussing laser fusion, Dr. Teller points out that the effort is
to concentrate energy to "produce electric fields much stronger than
that holding electrons in orbit within the atom." Disruption of the
atom of thermonuclear fuel causes instantaneous evaporation and
implosion to a high density of mass remaining. The theory of how the
reaction will proceed in a compressed nucleus

seems to be correct. If you have one thousandth the radius you
have one billionth the volume, but at a thousand times the den-
sity. Therefore, we have 10- 6 or one-millionth of the mass, and
the energy released will also be one-millionth. In both cases,
the reaction will go more or less to completion. So instead of
producing energy of a megaton, you produce only one ton TNT
equivalent.' s

Although many would dismiss such a low yield as insignificant or
"not a weapon," we should be circumspect in considering the impli-
cations of Inertial confinement fusion for negotiating a "comprehen-
sive ban" on "nuclear explosions in all environments for whatever
their claimed justification." While the laser fusion and other ICF reac-
tions are referred to as "microexploslons," the size of the explosion
is a function of the kind of fuel used, the amount used, the ingredi-
ents and design of the target pellet, the energy coupled to the target
from the driver, and other technical factors. Scientists believe that
controlled fusion reactions to produce peaceful nuclear power will re-
quire that the actual physics of the fusion "bum" of basic elements,
such as the isotopes deuterium and tritium, be explicitly understood,
and experimentation Is directed toward that end. It is an iterative
process whereby empirical results of "shots" of pellets by lasers or
beam devices can be used to update computer codes that simulate
the propagation of fusion reactions through the fuel. As such knowl-
edge progresses, we will inevitably understand more about explosive
weapons based upon fusion reactions.

The question arises whether ICF experimentation could substi-
tute for nuclear tests, and if so in what respects.

'Net energy gain means that more energy would be obtained from the
"bum" of the fuslonable material than had been input from the driver.
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In 1979, the Department of Energy addressed the issue for the
record:

Inertial fusion is severely limited, however, in many as-
pects. It cannot replace weapons proof testing where the pas-
sage of time has decreased confidence in weapons reliability.
It contributes only indirectly to stockpile maintenance by re-
taining some weapons-physics skills.

In summation then, inertial-fusion weapons contributions
under a CTB are quite limited, but these contributions are the
closest approaches to weapons technology that will be permit-
ted to some critical areas of physics and materials under-
standing.'1

The linkage to CTB, however, is not just whether ICF could replace
underground testing, but whether ICF reactions-being thermonu-
clear explosions-provide any inherent military benefits.

The application and applicability of ICF to "military" purposes is
made evident in voluminous testimony to Congress in recent years.
Because some consider this question controversial in the context of
a CTB, and also because published testimony on ICF before the
House and Senate Armed Services Committees contains deletions, it
is important to stress that expert statements about military benefits
of ICF are sufficiently detailed to make clear their appropriate con-
text. Experts who have testified on military benefits of ICF include
Dr. R.B. Perkins, Manager of Laser Fusion Programs at Los Aiamos,
Dr. E.H. Beckner, Director of Physical Research at Sandia Laborato-
ries, and all the top managers of the ineetlal fusion program at the
Energy Research and Development Administration and the Depart-
ment of Energy/Division of Military Applications since 1977.

Not only does ICF have significant application to problems of nu-
clear weapons design and development which are usually solved
through reliance, at least in part, on underground testing at the
Nevada Test Site; but Dr. John Emmett, Associate Director for
Lasers of Livermore Laboratory, suggests that, for some purposes,
ICF is, or will be, better than underground testing:

With the NOVA system we will be able to achieve 200 mil-
lion atmospheres pressure In the laboratory, In almost any ma-
terial In the periodic table. Our equation-of-state people are
just extremely enthusiastic about having that capability. 7
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Testimony by DOE scientists and top managers consistently em-
phasizes the military importance of ICF research, especially the vital
role it will play in retaining first-rate scientists in the weapons labora-
tories during a CTB regime (however defined or prolonged). Pub-
lished testimony also sheds light on some of the variables in ICF.
This consideration is important because of the argument that ICF is
"too small" to be a weapon. But as research progresses, and new
knowledge is uncovered, the size of the yield of pellet fusion explo-
sions can be expected to increase.

For example, although there are customary references in the
testimony to the "microballoons" used as ICF targets, there are also
references to larger targets, such as the size of a marble, along with
remarks about reducing constraints on target size through various
improvements in the drivers.'8

One of the most thorough accounts of the linkage between ICF
technology and the nuclear weapons test and development program
was provided in testimony before the Procurement and Military Nu-
clear Systems Subcommittee of the House Armed Services Commit-
tee in early 1979. The statement was provided by Dr. John Emmett,
Associate Director for Lasers of the Lawrence Livermore Laboratory.

Dr. Emmett discusses military applications of ICF in two situa-
tions, with and without a CTB. In the case of no CTB, the military
applications of ICF would include basic experiments that would con-
tribute to the physics data base, for example, understanding the
properties of materials under extreme high pressure conditions like
those existing in weapons. Non-CTB applications would also include
development of mutually supportive computer programs because

* "the computer codes that calculate laser fusion problems and those
of weapons problems have great similarities and improvements in ei-
ther area are quite supportive." Finally, ICF research and techniques
would allow for certain nuclear weapon radiation effects simulation
on reentry vehicles, missiles, and satellites without underground
tests, (even if there were no ban on such tests).

The 1978 Institutional Plan-Long Range Projections (1978-
1984) of the Los Alamos Laboratory describes ICF applications and
advanced technology as being "directed toward main contributions in
weapons technology (in the ml-to-late-80's)." Two paragraphs de-
scribe the weapons technology effort in detail:
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Our baseline [ICF Weapons Technology] plan through
FY-84 calls for providing continued support of experiments di-
rected solely to weapons applications.... The TBS [Two-
Beam Systems] will be devoted essentially full time to these
experiments beginning in FY-81 and Helios will be available
for most of its operating time late in FY-83. It is anticipated
that initial weapons.related experiments may be performed on
Antares in FY-84. The increased power available from these
systems will be needed to extend the range of current experi-
ments on equation-of-state, shock micro-structure, opacity and
fireball simulation measurements, and for the study of implo-
sion dynamics and weapons effects.

The baseline funding projections do not take into account
an accelerated program in the case of a CTB. Funding require-
ments In this case would be substantially greater (approxi-
mately double).1'

Thus, in examining the question of inertial confinement fusion (ICF)
in its relationship to CTB, it is clear the two issues are entangled.

The comprehensive test ban is advertised to be a "comprehen-
sive" prohibition of all nuclear explosions "whatever their claimed
justification," in order to "freeze" progress in the technology of nu-
clear explosions. But ICF is a nuclear explosion. However, ICF is by
some "consensus" ignored in CTB, and, in addition, ICF is not
claimed as a substitute for actual testing by our nuclear test authori-
ties. Yet, the same authorities make it clear that ICF experimentation
will permit maintenance and even improvement in nuclear explosive
technology by facilitating retention of a trained cadre of skilled weap-
ons designers, by providing (in some respects) better diagnostics,
and by revealing progressively more profound data on the funda-
mental properties of matter and the fusion-bum process.

The yields involved now, and in the future of ICF, are such that
they do not permit detection by seismic means. Low yield weapons
designs could, it would seem, be easily tested in containment under
the guise of ICF activity. Even if adequate tests of designs were not
possible, ICF could prepare a CTB signatory nation for a significant
"break out" from test-ban constraints, such as the Soviets demon-
strated when they moved out of the 1958-61 nuclear test moratorium
with a rapid series of significant and well-conceived tests. While
preparation for break-out is a CTB risk in any case, the kind of prog-
ress forecast for ICF In the 1980s and Its proliferation potential exac-
erbates the breakout risk.
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To summarize, there are sound technical reasons to conclude
that ICF is relevant to the policy issues being addressed in the CTB
negotiations:

-Definition of a nuclear explosion. An ICF reaction is a thermo-
nuclear explosion. It is insufficient to say that ICF reactions
are too small to hurt anyone, that they could not be
"weaponized," or that they are nondestructively contained.
Since ICF involves thermonuclear explosions, it should be ex-
plicitly addressed in any international agreement regulating or
banning such explosions by agreed upon language contained
in the basic document.

-Inherent military benefits. Clearly ICF is providing the United
States with "military benefits." The House Armed Services
Committee, Procurement and Military Nuclear Systems Sub-
committee, which oversees funding for ICF, has been told that
the bulk of the benefit from ICF is military. Whether the "bene-
fit" is directly in the area of providing information on how to
design an explosive device, or in other areas, is not relevant
to the question involved in the test-ban negotiations, where
the United States takes the position that any nuclear explo-
sion provides "inherent military benefits."

-Proliferation aspect. Discussed in section 7.

-"Capping" growth of nuclear explosive technology. It would
be deceptive to conclude a "CTB" treaty that did not deal with
ICF and claim the agreement would "cap the growth of nucle-
ar explosive technology." In fact, ICF is one of the most so:
phisticated fields of nuclear research, and could never be
"banned" by a treaty reliant upon seismic monitoring
techniques.

TRAINING NUCLEAR WEAPONS SCIENTISTS

Is it possible to maintain a sufficient cadre of trained scientists
under a CTB? This problem, which could be partially alleviated by
ICF research, is also linked to a larger philosophical and policy issue
of using a CTB to proscribe an entire area of scientific inquiry. Dr.
M.R. Gustavson of Livermore Laboratory has addressed this matter
specifically in a commentary entitled "CTB: A Precedent in Re-
stricting Inquiry?" Dr. Gustavson sees the "precedent-setting quali-
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ty" of a CTB agreement as perhaps the most important issue of all,
because as a precedent the CTB would have implications and possi-
ble effects beyond the scientific area of nuclear explosive technolo-
gy.

Dr. Gustavson explains that the "precedent" involved is "the
foreclosing by law of particular lines of technical inquiry." The prece-
dent issue is of fundamental importance;

While some of the arguments for and against a CTB clearly
are two-sided, it seems obvious that a ban on testing would
make it impossible to maintain a cadre of experienced and
knowledgeable individuals in this highly specialized field. That
may well be the key point, for, with a CTB where would expe-
rienced and knowledgeable personnel come from and how
will their expertise be validated? ....

Indeed, advocates of a CTB seem unanimous in seeing as
one of its principal merits this hobbling effect of no testing on
innovation. Some CTB advocates hope, and many opponents
fear, that not only will there be the hobbling effect on innova-
tion, but that it will not even prove feasible to maintain the ex-
isting competence indefinitely. 20

Deciding the future of the existing nuclear weapons establish-
ment under a CTB "regime" became a critical issue for those re-
sponsible by appointment and law for our national laboratories and
their nuclear weapons design and development capabilities, who
were confronted with nearly overwhelming political pressures to ac-
cede to a so-called "comprehensive" test ban during the Carter
round.

One lesson learned from the 1958-61 uninspected moratorium
on nuclear testing was that the Soviet infrastructure of people and fa-
cilities devoted to nuclear weapons design and development re-
mained in place, and was prepared for the end of the moratorium.
Cohen and Van Cleave argue further that the Soviets must have con-
ducted lower yield tests during the moratorium to prepare for the
kinds of tests they conducted when they broke out:

Clearly, the Soviets used the period of the moratorlurh to
prepare clandestinely and methodically the extensive series of
tests with which they broke the moratorium. But what Presi-
dent Kennedy may not have realized was that the Russians
may have been doing more than just planning: there is a dis-
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tinct possibility that the Soviets were actually conducting se-
cret underground tests during this period of the presumed mor-
atorium on testing. In view of the phenomenal progress they
were able to make in the spasm of atmospheric testing they
conducted during the autumn of 1961, it can be argued that
they almost had to have performed experiments at lower nu-
clear explosive levels to check out the basic design of their hy-
drogen warheads prior to full-scale testing.21

Today, an analogous situation exists. No assurance being
sought, or that (realistically) could be obtained, could prevent the So-
viet Union from using the period of the treaty to prepare for tests to
be set off after the agreement lapses.* The Los Alamos and Liver-
more Laboratory directors have made it clear they consider it of vital
importance that a highly qualified cadre of professionals be main-
tained active in our laboratories. The laboratory directors perceive
perhaps the biggest threat of a CTB, including one of "fixed dura-
tion", to be in the personnel area. The threat is not only that people
will leave the laboratories, but also that the people remaining will be
less than optimally qualified because of the limited or nonexistent ac-
tual test validation of their work. Indeed, this kind of threat is not con-
fined to a test-ban or moratorium situation, but exists to a degree to-
day, because numbers of tests are limited, and all the indications, for
planning by career-oriented people, are that US testing will cease as
soon as the political climate permits. 22

In his testimony before Congress in early 1978, Dr. Harold
Agnew, then Los Alamos Director, placed heavy emphasis on the
people and facilities issues. In that context he emphasized Soviet
preparations and referred to disclosure by Aviation Week in May
1977 of a Soviet facility at Semipalatinsk which "will allow the Sovi-
ets to repetitively test nuclear devices up to V4 kiloton [250 tons] in a
laboratory environment. Such tests would be fully contained and
undetectable offslte. '2 a According to Aviation Week, at this esti-
mated $3 billion facility, containment would be accomplished by det-
onating nuclear devices inside eighteen-meter diameter steel
spheres emplaced in granite. Also referring to the Aviation Week dis-
closure, Dr. Agnew testified:

* Indeed, they would be stimulated to do so if the President declared that
the United States would resume full-scale testing at the end of the "fixed
duration" treaty. See section 6.
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I would hope some of you have access to the intelligence
community so that you can hear firsthand about the facilities
which [the Soviets] have been building up, having started at
the time of the last moratorium. Some people in this country
believed the Soviets clearly were getting ready to do an exten-
sive nuclear program even under a moratorium. The facility
described is the famous one reported in Aviation Week; they
do not underestimate the magnitude of the facility. It Is very
large and expensive, and to us, as we look at it, it would seem
to lend itself well to conducting a vigorous test program even
under a complete test ban.24

Dr. Agnew's reference to the reported Soviet facility came in his
testimony about the problem faced by the US laboratories In retain-
ing needed skilled people and facilities under even a "fixed duration"
CTB. It is important to view the "atrophy" issue in the context of a
test-ban regime wherein there is not only the question of a decline in
our capabilities, but also grave uncertainty about the actions of other
parties!

BANNING TECHNOLOGY THROUGH ARMS AGREEMENTS

How valid is the idea of technological banishment in arms con-
trol and disarmament agreements?

As mentioned before, a great part of the emphasis on CTB is
due to desires to banish nuclear explosive technology, and to elimi-
nate our nation's capability for the technological development of nu-
clear weapons. Since the United States has maintained, historically,
a technological superiority over other countries, this is a major con-
cession of principle that must be seriously considered because the
same antitechnology bias Is present in other arms control negotia-
tions and agreements.

Our official strategy Is not to renounce new technology. Our
capabilities for technical growth and improvement are crucial factors
In defense planning. While the United States acknowledges "essen-
tial equivalence" of strategic nuclear force capabilities in the SALT II
regime, we have never abandoned but continue to maintain an ob-
jective, in the technological realm, of superiority, not equivalence.
The 1979 DOD Posture Statement asserts:

64



The Science and Technology Program is that portion of the
DOD's RDT&E Program that provides the foundation for main-
taining US technological superiority.

Dr. William J. Perry, former Under Secretary of Defense for Re-
search and Engineering, stressed technological leadership. He told
Congress:

We must put a greater emphasis on our strongest advan-
tage over the Soviet Union-our technology. Chairman Brezh-
nev has put it aptly.... He argues that scientific and techno-
logical progress will have "decisive significance" in the
competition with the Western World. I agree with him, and I be-
lieve that we can win that competition.... We must determine
which specific technologies can give us the greatest leverage
in our force modernization. 2

Would Dr. Perry include nuclear explosive technology in a list of
"specific" technologies that would give us "leverage In strategic
force modernization"?

Because the US nuclear weapons test and production program
is not funded out of the DOD budget, cynics could argue that the
DOD policy statements accompanying the DOD budget submission
do not address the US nuclear testing program, and, therefore, DOD
remarks about technological superiority do not apply to nuclear
weapons. But US-USSR nuclear technologies are compared and
judged to be about equal in the FY 1981 Defense Report. There is
pro-test ban testimony on record before the Congress asserting that
an advantage of a CTB that would "freeze" nuclear explosive tech-
nology is that it would maintain a present alleged superiority in nu-
clear technologyls

The DOD submission to Congress on the FY 1981 Program for
Research, Development, and Acquisition lists "RD&A Program Em-
phasis for the 1960.." (Note that this title is not, "for 1981," but "for
the 1910s"). Dr. Perry asserts:

The 1960s threaten to be a period of growing international
tension and danger for the United States if the Soviet Union
continues its military buildup and its aggressive attempts to
expand political influence.... Five specific areas of emphasis
should be noted: we must maintain unambiguous nuclear
deterrence.'7
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One cannot fail to be struck by the contrast between a declara-
tory policy of "maintain unambiguous nuclear deterrence" through
the 1980s-with resources of $8 billion sought for FY 1981 alone for
strategic forces programs-and a negotiations policy that calls for
choking off nuclear explosive technology needed to maintain our po-
sition in the area of nuclear weapons, as well as fix problems should
they arise in the nuclear stockpile. See section 6.

The principle of aggressive US pursuit and maintenance of nu-
clear weapons technological superiority also appears to be at risk in
the negotiations we have been conducting with the Soviet Union on
"new mass destruction weapons [MDW]."

The concept of MDW (or "New" MDW) is unsuitable for mean-
ingful arms control negotiations. The phrase is a catch-all, lending it-
self to polemics, propaganda, and abuse. The US systems men-
tioned by the Soviets as "New MDW" include B-I, Trident, MX,
Space Shuffle, "neutron bomb," particle beam weapons, and de-
pleted uranium slugs for the XM-1 tank and the A-10 aircraft's
30mm guns. No one on the US side has argued with any degree of
credibility that the concept of MDW can advance the "cause" of arms
control. The destructive effects of any weapon are a function of the
nature and scope of its employment, and none is inevitably dedi-
cated to "mass destruction."

The Soviet campaign on New MDW began in June 1975, with a
Brezhnev speech containing the following paragraph:

The level of science and technology today is such that
there is a serious danger of creating weapons even more terri-
ble than nuclear ones. The good sense and conscience of
mankind dictate the necessity of putting up an insurmountable
barrier to the emergence of such weapons.2"

The Soviet initiative on new mass destruction weapons appears to
be unambiguously directed against US technology advancement not
only in nuclear warheads but also in applications of particle beam ac-
celerators. This is another example of Soviet willingness to use the
forum of international negotiations to pillory a new US development
as an abuse of science and technology, comparable to their unremit-
ting campaign against enhanced radiation weapons, and theater nu-
clear weapons modernization as a whole. In 1979 the Soviets took
the unusual step of Introducing into the Committee on Disarmament
a working document that names the United States specifically as a
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country engaging in development of new mass destruction weapons.
The following are pertinent excerpts from the Soviet document enti-
tied "Negotiations on the Question of the Prohibition of New Types of
Weapons of Mass Destruction and New Systems of Such Weapons":

Several countries are carrying out intensive work on the
development of fundamentally new methods of accelerating
charged particles, and, taken together with the success
achieved with regard to the development of superconducting
materials, this opens up real possibilities of reducing the size
and weight of accelerator systems and the sources of energy
used to operate them, and in theory, paves the way in the
foreseeable future for the development of powerful accelerator
devices-whose weight and dimensions could permit their use
as weapons. Direct confirmation of the possibility of this hap-
pening is provided by the programme of work being carried
out in the United States with a view to developing weapons
using bundles of accelerated charged or neutral particles, as
may be seen from published accounts of hearings in the
United States Congress and other material that has appeared
in the United States press.2

Note that the foregoing is an official position of the Soviet Govern-
ment tabled in an international negotiating body-not a TASS re-
lease or a translation from a textbook.

The 1979 Arms Control Impact Statement on Directed Energy
Programs indicates that, while US negotiators do not agree with the
Soviet Union that the DOD particle beam (PB) program constitutes
New MDW, they appear to be exempting our program from the Sovi-
et label of New MDW only because of a narrowly construed definition
of a PB weapon as a "point weapon." But the impact statement sug-
gests the technology is too immature to allow an accurate characteri-
zation of how its applications could be militarized.30

It is important to recognize that the accelerators which would

drive PB weapons involve basically the same technology we are
using in ICF research. Particularly in the Electron Beam Fusion Ac-
celerator at Sandia, technology has progressed such that it appears
the E-beam, neutral beam, and heavy-ion beam drivers may be the
most effective for ICF applications. Dr. Yonas of Sandia compares
US and USSR work in particle-beam fusion:

The US particle-beam fusion program is proceeding at a
pace comparable to the Russian program at the Kurchatov In-
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stitute.... The effort at the Kurchatov Institute is centered on
the development of a $50-million accelerator called Angara V,
which will have an energy output of 100 trillion watts when pel-
let experiments are scheduled to begin In 1984. The Russians
are considering pelleti with very high 'energy gains (greater
than 1,000).... It is evident that the technology is rapidly
evolving for the irradiation of fuel pellets with high-current
particle beams powerful enough to produce a significant out-
put of fusion energy. 31

Dr. Yonas' observation about the Angara V project prompts the
question: why is the Soviet Union coming into the international forum
of the Committee on Disarmament and urgently raising the question
of banning research leading to new mass destruction particle beam
accelerator weapons?

In summary, a great deal has been said about the desirability of
having a CTB in order to stop the growth in nuclear explosions tech-
nology. Since 1975, the Soviet Union has been pursuing a parallel
political-diplomatic offensive calling for banning of other techno-
logies-notably particle beam accelerators-which they say will lead
to "new mass destruction weapons"; and they have achieved a de-
gree of success in entangling the United States In such negotiations.
It would appear that the idea of negotiated bans on lines of techno-
logical endeavor and scientific inquiry, inherent in the pro-CTB argu-
ment, needs a thorough policy review.
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VI. NUCLEAR STOCKPILE CONFIDENCE

The threat that a CTB would seriously undermine US confidence
in the workability of the nuclear weapons stockpile has become a
matter of growing urgency in recent years. A'his is only natural be-
cause CTB has been an issue since the 1950s, and many weapons
have been designed, developed, tested, manufactured, stockpiled
and have aged in the stockpile during the intervening years.

RELIABILITY: A CONTROVERSIAL ISSUE

Advocates of CTB have vigorously opposed the "stockpile relia-
bility" issue as a major consequence of CTB which could reduce
support for such an agreement in this country. In his monograph,
The Comprehensive Nuclear Test Ban, Dr. Herbert F. York groups
the issues pro, con, and "technical." He lists "stockpile reliability" as
a "con" issue, which in itself suggests that test-ban advo-
cates-while not openly pressing for a deteriorated stockpile-rec-
ognize that a test ban will adversely affect reliability. Regarding the
present situation, York points out that:

Current nuclear weapons technologists regard stockpile re-
liability as an extremely serious question, emphasizing It
above all others in their efforts to forestall a comprehensive
test ban....

Nearly all knowledgeable officials in the Department of En-
ergy and the Department of Defense, and many in the interna-
tional community support the position of the weapons labors-
tories.1

Dr. York then discusses the notable letter to the President from
Richard Garwin, Carson Mark, and Norris Bradbury claiming that
stockpile reliability can be maintained in a test ban.2 Pointing out that
the Arms Control and Disarmament Agency, Its consultants, and the
President's advisors in the Office of Science and Technology Policy
hold views similar to those of Garwln, Mark, and Bradbury, York
continues:
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The senior author of the present paper [York] like Brad-
bury a former nuclear weapons laboratory director, agrees
with this latter minority opinion ... The laboratory staff can,
on the basis of their experience, do a much more effective job
of maintaining the stockpile in the absence of tests than the
current staff and leadership are willing to admit on the record.3

To arrive at some judgment on this issue, it is necessary to
delve into the Garwin/Mark/Bradbury letter to the President to deter-
mine what it really said, and what responses might be made to it.
What is most surprising is that the United States should be involved
in CTB negotiations with such a fundamental issue unresolved!
Could we imagine, for example, such a debate on the Soviet side-
wherein the chief of their delegation would be publishing a pamphlet
questioning the judgment of the Soviet nuclear weapons establish-
ment over a key issue in the negotiations?

The letter to the President was forwarded by Senator Edward M.
Kennedy, a long-time nuclear test-ban advocate, right after Donald
Kerr, Department of Energy, had testified before the House Armed
Services Committee CTB Panel in August 1978 on the stockpile reli-
ability issue.4 The Committee CTB panel held hearings in both March
and August 1978, and issued a report, Effects of A Comprehensive
Test Ban Treaty on the United States National Security Interest, in
October 1978.

Dr. Kerr, speaking for the Department of Energy in August 1978
(he is presently Los Alamos Director) provided a much more detailed
and comprehensive statement of the problem of nuclear stockpile
confidence than is suggested in Dr. York's monograph. The Soviets
interposed objections to Kerr's testimony (a TASS reporter having
covered the House Armed Services Committee hearings) both in
public and In Geneva.5 The Soviet complaint was that Kerr's testimo-
ny was Inconsistent with the US negotiating position. Subsequent to
the dispatch of the Garwin/Mark/Bradbury letter to the President,
specific replies to the points raised in the letter were sought by the
Committee CTB Panel from the laboratory directors, and taken into
account In the final report of the committee.

KEY ARGUMENTS ABOUT STOCKPILE CONFIDENCE

What arguments did the Department of Energy and the weapons
laboratories make, and what objections to those arguments were
raised in the GarwinMarklBradbury letter to the President?
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Dr. Kerr's testimony on 14 August 1978, covered the key points
of the DOE argument on nuclear stockpile confidence: .j

-The Department of Energy must assess the impact of any test
ban on the capability to certify stockpile reliability. Certifica-
tion is described as a "promise" to the Defense Department
not only that weapons will perform within specifications and
be safe in all operating conditions, but also that the weapons
"can be relied upon to meet... requirements for a predictably
long time."

-Stockpile aging, a growing concern, encompasses both tech-
nological obsolescence and physical deterioration prompted
by the chemically active materials of which nuclear warheads
are built. "We see evidence of corrosion and other deteriora-
tion which, if unchecked, would reduce the reliability of the
weapons at some time in the future."

-"Nuclear tests are essential for determining the proper func-
tioning of nuclear explosives," since calculations or experi-
ments cannot simulate the performance of a nuclear weapon.
This is why the Department of Energy maintains that, during a
test ban, no new designs should be produced for stockpile.
The nuclear laboratories have learned from the mistakes of
the nuclear test moratorium era (1958-61).

-The argument is false that the rarity of "proof" detonations of
weapons taken from stockpile means testing is not needed to
maintain the stockpile. The continuing test program is used in
confirming design choices made in stockpiled weapons, and
in testing-as part of other experiments-fixes to stockpile
problems. Tested technology is reused in working on stockpile
problems. "In effect, 'proof' testing is built into the very philos-
ophy on which our testing program is based."

Following Dr. Kerr's testimony of 14 August 1978, on 15 August
1978 the Garwin/Mark/Bradbury letter was dispatched to the Presi-
dent.

In introducing the subject of stockpile reliability In their letter, the
authors assume that nuclear-yield testing on a laboratory scale (and
implosion testing of fission and fusion designs without fissile materi-
al) will be continued under a CTB. Thus, they have in mind a thresh-
old treaty, not a zero-yield CTB. While such assumptions are
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often made in debating a CTB, it remains for assurances to be
provided-probably in the form of Presidentially approved "safe-
guards"-that such necessary activities will actually be allowed to
continue during the CTB regime. This issue is a question of interpre-
tation, during a CTB, of what are to be the permissible activities, rel-
ative to nuclear testing, for stockpile or any other purposes.

In discussing what would happen during a CTB, the authors in
their letter to the President attempt to refute the suggestion that gov-
ernment authorities might fail to fund stockpile maintenance activities
and waive OSHA or EPA requirements levied on the weapons pro-
duction complex. In addition:

We see no reason to assume that the national security bu-
reaucracy will not continue to serve the national interest, and
we would welcome a statement in conjunction with a CTBT
that non-nuclear testing, Inspection, and remanufacture where
necessary will be fully supported in order to insure the contin-
ued operability of stockpiled nuclear weapons.$

This paragraph, near the end of the letter, in "welcoming a state-
ment," does not include in that request an assurance on continued
laboratory-scale nuclear yield testing. It must be understood that
ACDA and the technology policy office of the President could be ex-
pected to argue that anything not specifically promised by the Presi-
dent as a permissible activity during a CTB would be prohibited.
Therefore, the caveat "with [nuclear-yield] testing limited to lab-
oratory-type experiments," upon which the position of the authors
rests at least to a degree, is not part of the follow-through assurance
they seek in order to keep even the "maintenance level" of test ac-
tivity viable in our nuclear laboratories.

The key issue raised in the letter to the President then is:

Can the continued operability of our stockpile of nuclear
weapons be assured without future nuclear testing? That is,
without attempting or allowing improvement in performance.
... Are there non-nuclear inspection and correction programs
which will prevent the degradation of the reliability of stockpile
weapons? Our answer is "yes."'

The authors cite three "acceptable" approaches to the correction of
deficiencies without nuclear testing (except for laboratory-scale ex-
periments.) Note that their emphasis is only on maintenance-they
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accept the proposition that the CTB should prohibit any improve-
ments. In terms of nuclear disarmament theory, this is where the nu-
clear "arms race" ends-with a ban on improved nuclear weapons.
Next begins the "roll-back" to eventually disarmed levels. See sec-
tion 3.

The three "acceptable" approaches to stockpile maintenance in
a CTB are:

(1) Remanufacture to precisely the original specifications.

(2) Remanufacture with minor modifications ... after thorough
review by experienced and knowledgeable individuals.

(3) Replace the nuclear explosive by one previously tested and
accepted for stockpile.'

A fourth "option"-using an untested design to replace failed stock-
pile weapons-is not recommended by the authors.

Noteworthy here is the assumption that "experienced and know-
ledgeable individuals" will be available to make judgments about
remanufacture "with minor modifications." That would seem to be
the only alternative the authors are offering. The complexity of a nu-
clear weapon has been compared to that of other high-technology
articles such as a jet aircraft. Could we sensibly require Boeing to
remanufacture B-52s to "precisely the original specifications"? The
third alternative offered above appears to assume that there will be a
previously tested and accepted article from the stockpile which will
not be of questionable reliability and wnich provides the capability to
replace the failed design. But is not this whole discussion about
stockpile reliability? Can that problem be solved by assuming it does
not exist elsewhere, If it does exist in one (or more) cases?

John C. Hopkins, Chief of Field Test and Verification for Los Ala-
mos Scientific Laboratory, addressed the remanufacture/rebuild ar-
gument of test-ban advocates in the Bulletin of the Atomic Scientists
In April 1977. His views do not appear to have been taken Into ac-
count by the writers of the letter to the President. Hopkins lists three
points relative to the "rebuild" claim: that problems arise frequently
and "cannot be addressed practically or actually by rebuilding," that
exact copies of 20-year old weapons are not feasible to produce, and
that expertise is needed not only to fix deterioration, but also to rec-
ognize it.
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The Energy Department made a formal reply to the House
Armed Services Committee CTB Panel in response to the Gar-
win/Mark/Bradbury letter to the President, at the Panel's request.
Key excerpts from Dr. Donald Kerr's statement on behalf of the De-
partment of Energy reiterated the official position that "testing is re-
quired for long-term maintenance of the stockpile." Dr. Kerr ob-
served that none of the letter-writers had personal involvement in the
process of miniaturization of thermonuclear warhead designs which
has made possible multiple independently targetable reentry vehi-
cles (MIRVs). In view of past errors by designers in making seeming-
ly "minor" changes, Kerr described as "incomprehensible" the atti-
tude of Mark and Bradbury that design changes on stockpile
weapons should not be "confirmed" with nuclear tests. The Depart-
ment of Energy flatly disagrees with the Garwin/Mark/Bradbury as-
sertion that the nonnuclear "sampling" program can be relied upon
totally to detect faults, stating that, historically, the most serious
problems have been detected as a result of the nuclear-yield test
program. The Energy Department also does not accept the implica-
tion that no future improvements will be needed (or demanded) and
that all future requirements can be met with tested designs.

Finally, the "maintenance" options suggested ... are not
viable alternatives without testing. Option (3) simply post-
pones the maintenance problem since all warheads age and
will have to be replaced after a certain, known time. Both op-
tions (1) and (2) require "experienced and knowledgeable
people" to guide and certify production. Without testing, such
people will no longer be available after a few years. A long-
term test ban will remove the crucial element of "certification"
from nuclear production no matter how religiously the produc-
tion plants attempt to copy old designs.'

The foregoing is an authoritative statement of the considered Energy
Department position on the stockpile question. In view of this posi-
tion, it is obvious that only a policy decision that the CTB should be
of "fixed duration" can provide a rationale for continuance of those
negotiations. But since a long-duration test ban is unendurable, why
should this nation roll dice on a 3-year gamble that our stockpile will
not drastically degrade?

TEST-BAN TREATY DURATION

The policy that the United States is negotiating a "fixed dura-
tion" CTB is designed to head off opposition based upon the stock-
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pile confidence or "reliability" argument, because of lower probability
of a stockpile problem occurring in a "fixed duration" period. Just as
putting cruise missiles and mobile ICBMs in the SALT II Protocol and
peaceful nuclear explosions into the CTB Protocol served the pur-
pose of removing intractable issues for which no known solution was
in sight-and which therefore would inevitably block adoption of the
desired arms control agreement-making CTB a "fixed duration"
agreement takes away the obligation of its proponents to show how
the stockpile reliability problem can be solved in the long term.

Dr. Kerr also testified before the House Armed Services Com-
mittee on the question of a "fixed duration" comprehensive test ban.
He stated that during a 3-year CTB the likelihood of some major
problems with nuclear warheads in the stockpile is low, but not zero.
While the expected lifetime of a weapon would be about 20 years,
there have been more than a dozen instances in the past when
stockpile problems arose that required nuclear tests for their resolu-
tion. The occurrence of such problems is not regular, but is
unpredictable.' 0 In his testimony during the August 1978 hearings,
Vice Admiral Robert R. Monroe, US Navy, Director of the Defense
Nuclear Agency, also addressed the question of the predictability of
stockpile problems:

Just as a fire department cannot predict where the next fire
is going to be, they can predict with reasonable assurance that
there is going to be a fire. Similarly in this business of stock-
pile reliability we have 30 years' experience showing the prob-
lems do occur, they are totally unpredictable, they can be very,
very serious, and in many cases the only recourse is nuclear
testing.11

SAFEGUARDS

Another way that policy planning for a CTB has attempted to
preempt the stockpile confidence issue is in provision for "safe-
guards" to go along with the CTB agreement itself. The Joint Chiefs
of Staff were brought "on board" with the LTBT in 1963 by the Presi-
dent's guarantee of four safeguards to accompany the treaty.12 Dr.
Kerr was questioned on the safeguards issue during the August 1978
hearings-he replied the administration intended to submit a safe-
guards plan to the Senate at the same time a CTB would be for-
warded for ratification. Such a plan would have various provisions,
but in the view of the Department of Energy:
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The overriding safeguard, the one that Is best, would be
the concrete expression of an intent to resume testing at the
termination of the treaty.13

In a 12 September 1978 letter to the CTB Panel, Dr. Kerr provid-
ed Department of Energy answers for the record, elaborating upon
questions asked during the August hearings. The expanded re-
sponse of the Department of Energy on the question of "safeguards"
during a CTB disclosed that it recommends a six-point plan, one of
which calls for preparations for a "full-scale program for resumption
of testing at the end of the treaty period." The Energy Department
also places great emphasis on a national-level commitment to re-
sume testing:

The effectiveness of safeguards would depend on the level
of nuclear experiments allowed by a CTB and on a number of
other factors, not all of which are predictable. No safeguard
can replace testing or completely prevent the eventual de-
grading effect of a long-duration nuclear test cessation on the
US nuclear weapon capability. Therefore, the best safeguard
is the assurance that testing will be resumed at the end of a
CTB of limited duration, unless the safeguards plan and stud-
ies in the interim indicate that this is unnecessary. 1 4

The nature of nuclear weapons failure, or the mode of failure, is
somewhat predictable, in contrast to the time of failure. Many experts
believe that all or most weapons of a kind would fail together. That
is, the uncertainty in weapons reliability which would be introduced
by a test ban would also be an uncertainty about whether chunks of
the "deterrent"-say, for example, all the Minuteman III W78 force-
would be suddenly and drastically degraded.

It requires effort to adjust to even having to address the concept
of "acceptable levels of unreliability," or risk-taking with nuclear
weapons reliability. It is an alien approach. Consider for example,
the discussion of "Degraded Reliability: Liability or Asset?" inserted
into the House Armed Services Committee CTS Panel report by
former Congressman Bob Carr. Congressman Carres argument as-
serts the contradictory conclusion (with appropriate charts and
graphs) that "if our reliability can.., be kept higher than the Soviets,
bilateral unreliability is to our advantage."15 What would be the likely
reaction In Congress If a responsibile military commander-for ex-
ample, the Commander-in-Chief, Strategic Air Command-made
such an assertion as a policy recommendation? Yet, In addressing
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the debate over banning nuclear tests, one is forced-in the current
milieu-to address the "issue" of the virtues of unreliable nuclear
weaponsl Perhaps a supernatural transformation is possible wherein
all the excess reliability of nuclear weapons could be switched to nu-
clear power plants!

EXPERIENCES IN STOCKPILE CONFIDENCE TESTING

Donald R. Westervelt of Los Alamos continued the argument on
the stockpile reliability issue in the February 1979 Bulletin of the
Atomic Scientists. Responding to statements favoring CTB pub-
lished in 1978 by William H. Kincade of the Arms Control Associa-
tion, Westervelt emphasized the synergism among all nuclear tests.
This synergism is achieved through testing of components common
to different designs on devices not detonated primarily for purposes
of reliability testing:

For Los Alamos weapons In stockpile there have been at
least 89 instances where tests with other main objectives also
confirmed the performance of those weapons or components.
Thus, In the normal course of events a large data base has
been accumulated about weapons In the stockpile. No data
base like that which now exists would develop for scheduled
new weapons, if all tests stopped for an indefinite period.'6

Westervelt also refutes Kincade's assertion, the same one made
by Garwin, Mark, Bradbury, York, and Panofsky, that "experience"
shows the stockpile can be maintained without nuclear tests. Noting
that these authorities are claiming not only that stockpile "proof"
tests are not needed, but that no tests at all are needed, Westervelt
observes that the only relevant "experience" of a total test cessa-
tion-the 1958-61 moratorium-showed just the opposite:

Only the 1961-62 resumption of testing allowed us to fix
important problems found or suspected during the freeze.
Also, and crucially important In looking ahead, is the fact that
it was only the resumption of full-scale research and develop-
ment testing that led to the discovery of by far the most signif-
icant stockpile problems. This discovery process will be need-
ed, together with knowledgeable experienced people, so long
as nuclear weapons exist.1'7

Donald Westervelt continues his rejoinder to the Arms Control As-
sociation President by addressing Kincade's point about the "impor-
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tance of the reliability of the low-yield fission triggers of thermo-
nuclear weapons." He recounts the sad experience of inadequate
testing of the effects of decay of tritium used in boosting thermo-
nuclear weapons, and concludes with lessons learned:

-The problem associated with tritium decay most probably
would not have been found had the moratorium not ended;

-If it had been seriously suspected ... abrogation of the mora-
torium to solve it would have been virtually imperative, al-
though the needed tests were all small; and

-in their technical innocence, during a continued moratorium
the laboratories would have found it easy to acquiesce in eco-
nomically justified requests from the services to extend the
stockpile lifetimes of the components in question.

This latter lesson is extremely important, as it highlights the danger
of making nuclear weapons certification "a political act."

To put in perspective the scope of the problem identified in
Donald Westervelt's point about lack of a data base on "scheduled
new weapons," note that, according to DOE testimony in eary 1979,
the Phase III and post-Phase III programs for Los Alamos alone in-
clude the B-61 tactical bomb (in the versions which will incorporate
the most advanced safety and security features), the W76/Mk 4 for
Trident missiles, the W78/Mk 12A for Minuteman III and possibly for
the MX as well, the W80/ALCM warhead, and the W81 for the Navy's
SM-2 missile to go with AEGIS fleet air defense ships.

Thus, testimony and evidence presented by the Energy Depart-
ment show that a CTB not only will undercut our means of main-
taining confidence in an aging stockpile of existing weapons, but also
will cause us to build-in reliability problems on a massive scale with
all the warheads for programs now being touted as the modemized
US strategic, tactical, and theater nuclear deterrent of the 1 980s and
beyondl

YIELDS FOR STOCKPILE CONFIDENCE TESTS

Michael M. May, an Associate Director of Lawrence Livermore
Laboratory, provides a final key point of concern in the stockpile reli-
ability controversy:
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Low yield nuclear tests, which are difficult or impossible
to monitor, are particularly important for this maintenance
function, as they are for testing vulnerability. Without tests, we
would be increasingly unsure of our stockpile.1'

Thus it is that the testing we require to keep our stockpile confi-
dence and maintenance procedures at high levels of proficiency will
take place at "lower" levels of yield. According to separate ques-
tioning and testimony before Congress, the yield needed is in the
area of up to ten kilotons:

MR. DOWNEY: What is inherent in testing a low yield de-
vice under 10 kilotons? What does that prove for you in terms
of the reliability of your stockpile? What ... would the Soviets
gain if they tested a very, very low yield weapon?

Dr. KERR: I think the concept that we are attempting to put
before you is that most of the questions related to stockpile re-
liability do not require the weapons to be tested at their full
yield.

Both on our part and the Soviets' part, I would expect that
the majority of stockpile problems would be addressed at
yields substantially below the total yield. That is a different
problem and a different set of questions than, for example,
would you stockpile a megaton device based on a 10-kiloton
test.... if you had a megaton weapon in stockpile and it de-
veloped the most probable problems you might be able to
recertify the weapon with a 10-kiloton test.19

That is why the House Armed Services Committee Panel recom-
mended that a yield threshold for testing be incorporated in any CTB,
although having a threshold makes the title "CTB" a misnomer.

The lower the yield of a nuclear test, the harder it is to detect,
that is, monitor for CTB compliance. In other words, a low-threshold
treaty would be the most difficult-some would say impossible-to
monitor. And we have separate testimony from the experts in moni-
toring that there will never be a comprehensive test ban, from the
point of view of seismic monitoring capability. Yet, it Is argued that
these low yields are not militarily significant. Yet, the testimony is
that lower yield tests will permit us to maintain our stockpile. Is that
militarily significant?
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VII. CT1 AND NONPROLIFERATION

Contribution to "US nonproliferation objectives" is one of the
most often claimed benefits for a CTB. Proliferation is regarded as a
basic issue in CTB because of technical linkage, that is, testing of
designs to certify workability and yield; and also because testing has
become linked to proliferation in an attitudinal way through years of
nuclear disarmament rhetoric dating back to the LTBT. The earliest
efforts for a test ban were propelled, in part, by the idea that a
nonnuclear weapon state, if pledged not to test, would not be in a po-
sition to acquire nuclear weapons, and therefore the test ban would
halt the "horizontal" spread of nuclear weapons.

NUCLEAR PROLIFERATION ISSUES

Dr. Edward Teller effectively rebuts the argument that signature
of a CTB Treaty by nonnuclear weapon states would be a reliable as-
surance that they would not acquire the weapons:

The Carter administration is attempting to prevent the
spread of nuclear weapons ... through a comprehensive ban
on nuclear testing. Even if such a ban came into being, it
would not prevent states from developing and stockpiling un-
tested weapons. More dangerous than nuclear weapons is
their secret existence in various countries. To the element of
destruction would then be added the element of surprise.1

The whole concept of "exemplary" behavior underlying the NPT

and CTB thrusts toward arms control and nuclear disarmament has
come in for a beating in recent years. Other nations-nuclear and
nonnuclear-have been distinctly reluctant to take advantage of their
opportunities to exercise "restraint" after the American model provid-
ed by our unilateral decisions in such cases as the B-1 cancellation,
neutron warhead setbacks, a decade of delays in chemical retaliato-
ry capability modernization, antisatellite test delays, cessation of
ICBM production, Indian Ocean naval deployment limitations
(through 1979), ceilings on conventional arms sales (through 1979),
reductions in numbers of nutlear tests, extension of SALT I observ-
ance and voluntary observance of SALT I, and many other acts and
policies of caution and restraint. The United States has negotiated
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and has been observing the terms of the TTBT since 1976-but we
apparently get no credit for that in the context of our nonproliferation
policy.

The 19th Annual Report of the President on Arms Control de-
scribed the outlook for the 1980 NPT Review Conference:

A number of countries have strongly linked SALT II and
completion of a comprehensive nuclear test ban treaty with the
NPT. These countries have Indicated that US failure to ratify
SALT II or to complete negotiations on the comprehensive test
ban treaty will be viewed as a major failure by the nuclear
weapon states to live up to their obligations under the NPT, in
particular, the pledge in Article VI to negotiate limitations and
reductions on their own nuclear stockpiles. It is more difficult
for the United States to convince other states that their securi-
ty is degraded by the acquisition of nuclear weapons if nuclear
weapon states forgo limits on their own nuclear arsenals.2

If it is too much to demand that other nations cut back when the
United States does, then on what basis do test-ban advocates con-
tinue to argue that additional US restraint will succeed, where previ-
ous examples have failed? Nevertheless, according to the periodical
Arms Control Today, the US delegation at the 1980 NPT Review
Conference made concessions on our country's CTB negotiating po-
sition in a failed attempt to reach agreement with hard-line Third
World delegations.

In considering the issue of the linkage between a CTB and nu-
clear proliferation, it is most important to keep the role of testing in
perspective within the total context of the proliferation problem.
While many argue strongly that CTB is a sort of quid pro quo for
nonproliferation decisions by nonnuclear weapon states, close anal-
ysis shows that many other major factors are at work. The perspec-
tive on this relationship is provided by Dr. Ernest W. Lefever in his
Brookings Institution study Nuclear Arms in the Third World:

Nuclear proliferation is an-untidy and Imprecise term. The
word proliferation, borrowed from biology, ... often connotes
an automatic, If not an Inevitable process. Far from being au-
tomatic, the acquisition of nuclear weapons by any govern-
ment Is a profound and deliberate act of the will, a result of
long and painstaking calculation of costs and benefits.2
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Lefever's perspective is accurate, as reflected in the actual re-
suits of the 1980 NPT Review Conference. The customary "serious
concerns" over lack of a CTB Treaty were expressed by prominent
Third World and NPT hold-out states-such as India. And these con-
cerns contributed to a failure to achieve consensus on a final confer-
ence document. However, petulance over lack of a great-power CTB
Treaty did not lead to a "dismantling" of the nonproliferation treaty
regime, or any defections among signatories. US Representative
Ralph Earle stated:

There was virtually no criticism of the non-proliferation
treaty itself or of its objectives. The parties continue their
strong dedication to both and share a common desire to con-
vince states that have not yet joined it to do so.4

In an address entitled "Nuclear Weapons-Where Do We Go
From Here?" Dr. Michael M. May, Associate Director of the Law-
rence Livermore Laboratory, dissects the nonproliferation argument
for a CTB. Having pointed out that, in the absence of nuclear testing,
the United States will face growing uncertainty about its nuclear
stockpile, Dr. May continues:

The nations of most concern in connection with nuclear
proliferation today either are now or are afraid to become iso-
lated against formidable enemies. Whether they are right or
not in their view of the world is not the point. The point is that
they view the problem as one of security. They are far more
likely to be influenced by steps aimed at improving this securi-
ty than by US decisions on testing nuclear weapons which do
not threaten them. It seems to me that the proliferation argu-
ment for a nuclear test ban rests more on what countries say
they want at international disarmament conferences than on
what they will actually do, and that we may pay a very high
price to satisfy rhetorical goals.6

Two of the most prominent NPT hold-outs have been India and
Pakistan. The concerns of the United States about trying to head off
Pakistan's efforts to develop an "Islamic" bomb are well known and
publicized. The key question is whether a cessation of all testing by
the United States-in an agreement with the Soviets that would
leave open their option to continue "peaceful" nuclear explosions
(the same kind that India carried out in 1974), which could compro-
mise our stockpile maintenance and confidence, and which would be
of a "fixed duration" only-could provide a realistic incentive for
Pakistan to join the NPT regime.
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The nuclear proliferation issue has been an increasingly visible
one in press reports and scholarly journals. These reports and arti-
cles make evident the diversity of issues in the nonproliferation
question. If it appears at all, CTB Is usually mentioned as a sort of
afterthought, an obligatory reminder of historical policy stances taken
in the context of nonproliferation arguments. While the assertion can
be made that the absence of a CTB would be detrimental to the US
nonproliferation policy, the converse does not appear to be true-
that having a CTB will alleviate any of the many other practical prob-
lems we face, and can anticipate, in the proliferation realm in the
foreseeable future.

Because nuclear nonproliferation influences so many areas of
policy-because it cuts across so many kinds of issues-it is ex-
tremely difficult to generalize about what will happen with individual
countries; and if, as in the cases of Pakistan and Iraq, they manifest
a determination to continue their course to nuclear weapons devel-
opment, it is a complicated matter to assess what steps by the
United States would convince these "overhanging" proliferators to
abandon their course. As George Quester puts it:

If the superpower arsenals were to grow by ten percent,
nuclear proliferation would be more likely. But ... if these ar-
senals were cut In half, the same might be true.6

CHANGING PERSPECTIVES ON PROUFERATION

A significant source of Information about change in the perspec-
tive on nonproliferation occurring In recent years Is the major book
Swords from Plowshares--the Military Potential of Civilian Nuclear
Energy. As outlined by former Arms Control and Disarmament Agen-
cy Director Fred C. Ike in his Foreword, studies sponsored by the
US Government to achieve a "better understanding of the dynamics
and dangers of the nuclear spread" resulted in major US nonprolifer-
ation policy changes during the mid-1970s. Ikle claims that "rarely
has scholarly research been so immediately influential for changing
government policy."'7 The basic change In awareness caused by the
nuclear energy studies was that plutonurmt, naturally bred In uranium
reactor fuel rods during the operation of nuclear power plants, Is ca-
pable of being used in nuclear explosive devices, and that develop-
ments in the international nuclear power Industry were trending in a
direction toward creation of large amounts of uncontrolled weapon-
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useable plutonium obtained from reprocessing of the reactor fuel af-
ter Its use. This has led to the US policy of imposing a ban on
reprocessing, even though the commercial fuel cycle has been do-
signed to be reliant upon reprocessing of spent reactor fuel.

Readers will search in vain in Swords from Plowshares for an
exposition of the importance of CTB to nonproliferation. In the sec-
tion "Life in a Nuclear Armed Crowd," devoted to an examination of
the problem in the 1990s if many more countries acquire nuclear
weapons, the writers point out that:

Despite the existence of much rhetoric justifying the acqui-
sition, few of the countries with the capacity to make these
weapons have done so. They have not acquired nuclear weap-
ons because of high costs, internal political opposition, con-
cam about reactions from neighbouring countries, and ab-
sence of perceived military threats and a belief in the
adequacy of the guarantee provided by alliances.8

The authors coined the term "overhang" in referring to countries
which could go nuclear in the next few years; but they cite unease
about the decline of US power and influence as a major factor which
would prompt nonnuclear weapon states to take out what the authors
call "nuclear insurance." This, of course, Is contrary to the notion
that continued decline in US strength, particularly nuclear disarma-
ment, will strengthen the nonproliferation regime.

How enticing would a CTB be to these "overhang" states? A test
ban which would Itself contribute to uncertainty about the US nuclear
posture, and would not necessarily provide any other tangible bene-
fits, would not be greatly impressive to the NPT hold-outs. A limited-
duration CTS with the kinds of safeguards for us advocated by the
Department of Energy (and presumably the Department of De-
fense)-"assured" resumption of testing under a "full-scale" pro-
gram--could hardly be considered credible by the overhang prolfer-
ator states.

INERTIAL FUSION AND PROLIFERATION

As noted in section 5, some believe Inertial confinement fusion
(ICF) technology has a proliferation aspect.

Because understanding the ICF reaction process in a given tar-
get pelt could mean the same as 01de4an ng how a fion ex-
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plosive weapon would work, there are limits on disclosures associ-
ated with international exchanges of research results, or public dis-
closures of ICF-related technology. This is a separate issue from use
of ICF research by the nuclear weapon states in order to continue
advancement of the state of the art of nuclear explosives. The classi-
fication situation is described by Dr. David A. Dingee In his article
"Fusion Power" in Chemical & Engineering News, 2 April 1979:

The bulk of the [ICF] research is done by the federal
fusion-weapons research laboratories where thermonuclear
devices have been perfected.... Since these national labora-
tory programs apply thermonuclear weapons know-how, in
miniature, these programs are conducted under weapons se-
curity and administration.

In recognition of this, the Office of Laser Fusion has re-
cently awarded to industry six research contracts totalling
about $5 million, on the basis of competitive bids. The compa-
nies involved ... will gain access to classified data for their
research.'

The FY 1981 ICF arms control impact statement gives a more
detailed description of the proliferation potential thought to exist for
ICF:

Concerns exist within the French,. UK, US, and USSR gov-
ernments that an ICF R&D program could be a precursor to an
advanced nuclear weapons program insofar as non-nuclear
weapon states used ICF work to acquire the information, tech-
nology, trained people and facilities applicable to nuclear
weapon development.1o

The impact statement also concludes that a near-fission weap-
on-capable proliferator state might be able to move more rapidly to a
thermonuclear (that is, fusion) weapon capability If it were also con-
ducting ICF research, and that thermonuclear weapon states "might
derive some benefit for their weapon programs ... from ICF re-
search."

This hedged official assessment of the importance of ICF to the
weapons programs of the thermonuclear weapon-capable states is
different from the also-official assessments provided to the Congress
by ICF experts of the Department of Energy. But even accepting the
argument as advanced in the ICF arms control impact statement, it
appears that exempting ICF from the comprehensive test ban will al-
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low continuation of the "discrimination" against nonnuclear weapon
states regarding nuclear test activities that the test ban is supposed
to once-and-for-all eliminate.

While the ICF impact statement stresses that an ICF research
program cannot replace a program of "full-scale and extensive"
testing, which would be needed for a proliferator to perfect its nude-
ar weapons, the statement falls to mention the historic (and valid) US
CTB negotiating position that any nuclear explosion provides Inher-
ent military benefits. If the thermonuclear weapon-capable states
propose to continue with their ICF research, but strive to prevent po-
tential proliferator states from using ICF research to cover up their
proliferation activities, how can the nuclear weapon states argue that
a CTB giving them an xemnpiIon for ICF will eliminate Ow "discrimi-
nation" regarding military benefits of nuclear testing? On the other
hand, if the argument made in Swords from Plowshares that dis-
crimination must persist is correct, the United States need not waste
any more time trying to link CTh to nonproliferation.

THE TEST-BAN-PROFERATION LINKAGE

The linkage of CTB to nonproliferation has served the pur-
pose-for CTB advocates-of making the test ban a sort of alba-
tross on the entire nonproliferation effort. We hear time and again
the rote claim that If the United States backs out of a CTB, or does
not actively negotiate for one, the entire NPT "regime" Is going to
come apart.

It would appear that the time Is overdue for US policymakers to
view CTB In the context of its total linkage, and not harp to an ex-
treme on the nonproliferation linkage. There could Indeed be a nu-
clear armed crowd by the year 2000. But does It follow from that ob-
servation that the United States will not have a nuclear deterrent
force and stockpile at that time? Some would'suggest that the United
States faces an elther/or choice: either disarm or face the spectre of
proliferation. The more lihely eventuality Is that we will have to cope
as best we can with proliferation, while we mintain a nuclear deter-
rent Postu.

The oonltt of a CTB In relation to n has changed
very dramatically from the days of NPT ratilication. Great expectr
tions we In mind for the forthcoming SALT talks as a means of flt-
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filling the Article VI obligation. On 11 July 1968, Paul H. Nitze, Depu-
ty Secretary of Defense, and General Ead G. Wheeler, Chairman of
the Joint Chiefs of Staff, testified before the Swats Foreign Rela-
tions Committee in favor of ratification of the newly negotiated NPT:

Senator SPARKMAN. The nonnuclear weapons signatories
to this treaty expect that the major powers will make important
progress in nuclear disarmament. What se do you recom-
mend that the United States take in order to fulfill this expecta-
tion? I will name three possibilities: A comprehensive test ban,
a freeze on offensive and defensive strategic weapons, and a
moratorium on ABM deployment.

Mr. NITZE. Mr. Chairman, it would seem to me that the
most hopeful development now is the possibility for discus-
sions with the Soviet Union on the offensive and defensive
strategic missile systems. Now, exactly how those talks might
go and what items might come up first and what the inter-
relationship of them might be, I think it is too early to comment
on.1"

Initiation of the SALT talks was delayed for over a year by an inci-
dent in Czechoslovakia occurring within 30 days of this testimony.
The NPT was not ratified during the first session of the 91st Con-
gress, and it became the responsibility of William P. Rogers to testify
in favor of the NPT in his first appearance before the Foreign Rela-
tions Committee in public session as Secretary of State on 18 Febru-
ary 1969, just a few months after the Russian invasion of Czecho-
slovakia. Referring to the good work done by the negotiating teams
during the Kennedy and Johnson administrations, Secretary Rogers
reiterated President Nixon's statement to the press of 6 February
1969:

I did not gloss over the fact that we still very strongly dis-
approved of what the Soviet Union had done in Czechoslo-
vakia and what It still Is doing. But on balance, I considered
that this was the time to move forward on the treaty, and have
done .o.12

Could it be that, in a relatively short time after the Russian inva-
sion of Afghanistan, an American Secretary of State will be testifying
on behalf of ratification of a conpehensive test ban as the necessa-
ry folow-on to the T? Is i possible he will be arguin that, al-
though the Unite 811M Istongly disapproved of W the Soviet
Union had done In Afghanisit and what it st is doing, on balance
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the United States should move forward with a CTB? Certainly this is
a possibility, because the "process" of arms control and disarma-
ment has been elevated to the very pinnacle of policy in our govern-
ment.

On the other hand, our experience with "strateglc" negotiations
has grown greatly since 1969. When the United States examines its
true security interest in the 190i, and the outlook beyond the 1960s
toward the twenty-first century, nuclear proliferation must take Its
place behind a number of critical challenges to our security policy
and posture that will demand a greater priority.
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DOE Department of Energy
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Bililographical Note

Researching the subject of US nuclear testing policy is compli-
cated by the number of important sources that are in serial and span
a considerable number of years. The policy of the United States to-
ward nuclear testing, and the US attitude toward negotiations for
various test bans and limitations (comprehensive ban, limited ban,
threshold ban, peaceful explosions, etc.) has waxed and waned
since the 1950s, and has not been carried out in a vacuum, but has
been linked to attitudes of the other nuclear weapon states and the
near-nuclear states, such as India. The international aspects are
faithfully recorded in two basic series of UN documents-the records
of the General Assembly First Committee (Disarmament), and the
records of the Geneva disarmament conferences, which are under
three labels since 1961: Eighteen Nation Disarmament Conference
(ENDC), Conference of the Committee on Disarmament (CCD), and
the Committee on Disarmament (CD).

If a researcher wishes to ignore the international aspects of nu-
clear testing, several series of documents contain Information on nu-
clear testing policy as it is argued and formulated in our country.
These include:

e Annual Defense Department Reports to Congress (DOD "Pos-
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* Annual Reports to Congress of the Under Secretary of De-
fense (Research and Engineering) ("DDR&E" Posture State-
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S Department of Energy/Energy Research and Development Ad-
ministration, Department of Defense, and Department of State
testimony before the following congressional committees:

-Senate Armed Services Committee
-Senate Appropriations Committee
-Senate Energy and Natural Resources Committee
-Senate Foreign Relations Committee
-House Armed Services Committee
-House International Relations Committee
-Records of Joint Committee on Atomic Energy

Despite the plethora of material, coherent, organized histories of
the nuclear testing policy issue covering the last 20 years are lack-
ing. Three books listed here are outstanding histories of the period
up to the 1963 Limited Test Ban Treaty. These are Earl Voss' Nucle-
ar Ambush, Robert Divine's Blowing on the Wind, and Joseph
Nogees Soviet Policy Toward International Control of Atomic Ener-
gy. Divine's book Is particularly noteworthy for an outstanding biblio-
graphical essay. Vou' book contains a lengthy, detailed chronology
of test-ban events from 1945 to 1963. It remains for researchers to
update that chronology to the present. Such an update would be a
valuable contribution.
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knowledgeable citizens to explore national security issues.



)RATE

stained opportunity for4

ocurity. The research
msue papers, or books,
Iofficials and selected
o also administers the
ffers opportunities for
ied scholars and other

our"l 'ssue.


